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1. INTRODUCTION 

The performance of competition sailplanes as measured by maximum lift 

to drag ratio (L/Dma,) or average cross-country speed has shown a steady 

improvement with time as shown in Figure 1 (Reference 1). This performance 

improvement has been due to the continual evolution of airfoils and of fiber- 

glass and metal structures to achieve low drag and high aspect ratio wings. 

The quest for high performance has had a profound effect upon the handling 

qualities of sailplanes. The increased L/Dmx has increased the range of 

flight speeds. To minimize the trim drag, 

the static stability margin has been 

decreased which has increased control 

sensitivity and decreased pitch con- 

trol force gradients. The very slen- 

der wing and fuselage structures have 

also introduced aeroelastic effects 

upon the sailplane control response 

characteristics. 

There has been some concern voiced 

about the trends in high performance 

sailplane handling qualities. Poor 

handling qualities generally result in 

increased pilot workload which may 

compromise flight safety. Thus there 

is a strong interest in determining 

whether the current trends in sailplane 

1900 1920 1940 1960 
YEAR 

Figure 1. L'Dmax Versus Time 

performance improvement can continue while at the same time a high level 

of flight safety can be maintained. 

The primary objective of this study was to make a qualitative evaluation 

of all aspects of high performance sailplane handling qualities and to define 

areas which require further study. To accomplish this objective at a modest 

cost, a round-robin flight evaluation of several sailplanes by several test 

pilots was conducted. The Cooper-Harper Rating Scale and pilots' comments 



were to be used to evaluate the sailplane handling qualities. The specific 

objectives of .this study were: 

1. Using the Cooper-Harper Rating Scale and pilot comments investigate 
the handling qualities of high performance sailplanes. 

2. Obtain pilot opinion of handling quality characteristics to assist 
the formulation of airworthiness standards. 

3. Develop a data base of pilot opinion which would be of value in 
the design of future sailplanes. 

4. Delineate areas which warrant more quantitative study. 

The development of high performance sailplanes has evolved in discrete 

stages with several sailplanes vieing for the market at each stage. Thus it 

was determined that if the sailplanes developed since the early 60's were 

arranged into groups, then one sailplane from each group should be chosen for 

the evaluation session. The sailplane grouping logic is given as follows: 

Group 1: Borderline between utility and racing class, L/Dmx mid 30's. 

Group 2: First sailplanes to use fiberglass structures. Represents 
technology in the late 60's. Most have camber changing 
flaps and/or drag chute. 

Group 3: Sailplanes developed in early 70's. Most numerous class in 
USA today, hence important. 

Group 4: Sailplanes developed during mid 70's. Just becoming 
available in substantial numbers. Most have landing 
flaps. 

Group 5: Very high performance, L/D = 50. Effect of large 
span on handling can be es l!"si a lished by this class. 

Group 6: High performance two place. Used in transition to high 
performance single place sailplanes. 

Test pilots for the flight session were chosen from NASA, FAA and the 

soaring community to ensure that a wide range of pilot backgrounds would be 

brought to bear upon the sailplane handling quality evaluations. 

The text which follows describes the evaluation session and presents the 

analysis of the pilot opinion data. Chapter 2 describes the sailplanes, 

pilots and the flight session. Chapter 3 presents the analysis of the pilot 



ratings and comments. The evaluation questionnaire, pilot ratings, and pilot 

comments are presented in the Appendices. 

The sailplane owners are due a special thanks for lending their sail- 

planes for the flight test session. They were Mr. John Thompson, McCrory, 

Arkansas; Mr. Lanier Franz, Roanoke, Virginia; Mr. Dave Lawrence, Starkville, 

Mississippi; Mr. Marion Griffith, Dallas, Texas; Schweizer Aircraft Corporation, 

Elmira, New York; and the Air Force Flight Dynamics Laboratory, Dayton, Ohio. 

Many members of the Soaring Society of America gave this project unstinting 

support. Mr. Howard Ebersole, Associate Director of the Raspet Flight Research 

Laboratory, provided excellent organizational support in the sailplane prep- 

aration and in the flight session. The departmental staff support for this 

project was as usual, superb. 
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2. SAILPLANE PLIGHT TEST SESSION DESCRIPTION 

2.1 Introduction 

The flight test session had to satisfy several requirements and con- 

straints. The round-robin evaluation format required that six sailplanes and 

seven test pilots must be on site simultaneously. To accomodate the pilots 

busy flight schedules, the flight session was organized to conduct the flight 

activities necessary to acquire the required data in a maximum of 7 days. 

The session was scheduled for the early May period to avoid conflicts with 

the soaring season, and yet to have the possibility of encountering soaring 

conditions. In all respects, the flight session was a complete success. 

There were no problems acquiring the sailplanes, the weather during the flight 

session was perfect, the test pilots were very enthusiastic, and cooperative, 

and all operations were conducted safely. 

2.2 Evaluation Sailplanes 

Within the previously mentioned groups of sailplanes, a ranking was made 

to determine which one had characteristics of most interest to this investi- 

gation. At the same time, only sailplanes with standard approved type 

certificates were considered. The soaring community was most cooperative in 

supporting the acquisition of the evaluation sailplanes. 

Sailplane 1. This sailplane was chosen since it represents the transition 

to higher performance ships. It has a fixed horizontal stabilizer with a 

fairly large chord elevator. The fixed gear is ahead of the center of gravity. 

The sailplane is equipped with schemmp-Hirth type divebrakes. 

Sailplane 2. This sailplane is equipped with camber changing flaps which 

are inter-connected with the ailerons. The landing gear is retractable and is 

ahead of the center of gravity. The sailplane has schemmp-Hirth type dive- 

brakes, and a very short, straight control stick. The sailplane is placarded 

against intentional spins. 

Sailplane 3. This sailplane was selected from Group 3. It has an all- 

moveable horizontal tail and a control stick which curves slightly toward the 

pilot. The ship is equipped with retractable landing gear ahead of the center 
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Table 1 

Sailplane Dimensional Parameters 

Parameters 

Wing Span 

Wing Area 

Aspect Ratio 

MAC 

Max Weight 

Wing Loading 

Root Chord 

Tip Chord 

Fuselage Length 

Fuselage Width 

Hor. Tail Area 

Hor. Tail Span 

Elevator cf/c 

Vert. Tail Area 

Units 

m 

m2 

m 

kg 

n/m2 

m 

m 

m 

m 

m2 

m 

m2 

L/D max (Handbook) 

Fwd C.G. %C 

Aft C.G. LF 

I w (Awrox. > kg m2 

1 2 3 4 5 6 

15.0 15.0 15.0 15.0 20.3 17.4 

12.40 9.48 10.00 9.64 14.40 16.72 

18.1 23.6 22.5 23.3 28.6 18.0 

0.885 0.687 0.704 0.681 

299 300 300/390 299/422 

234.6 311.2 325.61383 306.41430.9 

1.232 0.940 0.955 0.914 

0.394 0.343 0.368 0.373 

6.680 6.198 6.350 5.842 

0.584 0.610 0.635 0.584 

1.65 1.04 0.99 1.00 

2.819 2.395 2.408 2.032 

0.42 0.28 1.00 0.56 

1.13 1.06 0.84 0.78 

32 39 35.2 37 

20 25 26 27.8 

40 52 47 38.2 
186 186 204 186 

0.756 

445/580 

301.6/392.6 

0.980 

0.350 

7.290 

0.610 

0.99 

2.408 

1.00 

e-w 

49 

29 

45 
407 

1.069 

649 

378.3 

1.483 

0.483 

8.153 

0.813 

2.03 

3.200 

1.00 

1.43 

34 

25 

38 
1178 

Sailplane 

c 
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Figure 2. Three View of Sailplane 1. 
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Figure 3. Three View of Sailplane 2. 
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Figure 4. Three View of Sailplane 3. 
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Figure 5. Three View of Sailplane 4. 
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Figure 6. Three View of Sailplane 5. 
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Figure 7. Three View of Sailplane 6. 
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of gravity, and has upper surface divebrakes. Intentional spins are pro- 

hibited with this sailplane. 

Sailplane 4. This sailplane has a conventional fixed stabilizer and 

moveable elevator. The retractable landing gear is located slightly behind 

the center of gravity. The camber changing flaps, interconnected with the 

ailerons, can be positioned up to 90 degrees for landing. 

Sailplane 5. This ship had the largest wing span among the evaluation 

sailplanes. The horizontal tail, control stick and landing gear arrangement 

was identical to that of sailplane 3. This ship is equipped with camber 

changing flaps interconnected with the ailerons, and with upper surface dive- 

brakes. 

Sailplane 6. This sailplane represented a typical, fairly high per- 

formance two seater. It features a fixed landing gear, an all moveable 

horizontal tail equipped with anti-servo tab and large counterbalanced dive 

brakes. 

A three-view drawing of each sailplane is shown in Figures 2 through 7, 

and the principal geometric characteristics are presented in Table 1. 

In general, each sailplane was in excellent mechanical condition. Since 

in some of the ships intentional spins were prohibited and/or some of the ships 

were not equipped with water ballast or drag chutes, the effect of-these three- 

factors on the overall sailplane handling qualities was not evaluated. 

2.3 Evaluation Pilots 

Each evaluation pilot is affiliated with one of the following organiza- 

tions: Soaring Society of America, Inc., the Federal Aviation Administration 

and the National Aeronautics and Space Administration. Table 2 indicates the 

number of flight hours as pilot in command of each pilot. Two of the pilots 

were professional experimental test pilots and had considerable experience 

with the Cooper-Harper rating scale. Four of the seven pilots had consider- 

able sailplane cross-country and competition flying experience. Preceeding 

the flight test sessions, these four pilots were asked to describe to the rest 

of the group in detail what they conceive to be the flight role or mission of 

12 



a high-performance sailplane. Thus, all of the pilots had a clear under- 

standing of the broad mission for which this class of aircraft is designed. 

Table 2 

Evaluation Pilot Flight Experience 

Pilot 

Aircraft Type 1 2 2 4 5 a 1 

Sailplane 6500 1500 700 30 20 1500 20 

SEL 500 500 200 600 200 1000 2450 

MEL 1800 2600 3800 5000 1250 

Jet Fighter 2500 1000 1500 

Jet Transport 450 7000 3500 4000 550 
Helicopter 50 250 

2.4 Flight Session Preparation 

To achieve the objectives of the evaluation session, several tasks were 

conducted prior to the session. An overriding consideration was the round- 

robin format for the session which required six sailplanes and seven pilots to 

be brought together for a one week period. Since the pilots were available 

for a limited time, it was most important that the sailplanes be properly 

prepared in advance of the session. A constraint upon the session date was 

that it must occur early in the year so that the borrowed sailplanes would 

not be away from the owners during contest activities. 

The session data was scheduled for May 1 thru May 6, 1976, so that 

University students could assist in the flight operations. With the grant 

awarded February 16, 1976, this session date would allow time for sailplane 

acquisition, pilot selection, sailplane checkout, instrumentation development 

and flight session planning. The schedule was tight but all objectives 

were accomplished. 

The acquisition of the sailplanes was found to be much easier than 

anticipated. A few phone calls to members of the soaring community quickly 

revealed that the sailplanes of interest were available in the southeastern 

region of the U.S. The owners were most interested in assisting in this 

investigation. 

13 
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Prior to the flight session, all sailplanes except 4 and 5 were acquired 

with sufficient time for a thorough inspection, airspeed calibration check, 

and weight and balance check. Sailplanes 4 and 5 were delivered by evaluation 

pilots and had prior checkout. 

Sailplane 6 was acquired early and was used as a testbed for formulating 

the evaluation tasks and for the development of a simple sailplane data 

acquisition system. A battery powered signal conditioning unit was developed 

to give a digital display of either stick position or stick force to the pilot. 

It was found that small low friction potentiometers could be quickly attached 

to the sailplane control linkages, but the press of other flight activities 

and difficulties with pilot data recording limited the utility of quantitative 

data recording during the flight session. The stick forces were too low for 

the stick force balance borrowed from Dryden Flight Research Center and also 

the balance was too bulky for high performance sailplane control sticks. 

2.5 Flight Session 

The flight session was conducted May 1 through May 6, 1976. The weather 

was ideal throughout the session with a wide range of convection conditions 

present. The pilots were allowed to fly each of the ships as required to 

complete the evaluation questionnaires. Cassette recorders were used to 

record inflight comments to be used later during the evaluations. A maneuver 

list was supplied to further support the evaluation. 

A total of ninety-eight flights were made for a total of 80 flying hours. 

The sailplane evaluation forms were completed during the session to maximize 

evaluation effectiveness. The pilots were most cooperative and willing to 

participate. The session was very flight intensive , yet all objectives were 

accomplished without any mechanical or safety problems. 

2.6 Pilot Opinion Sampling Instruments and Data Presentation 

The primary objectives of this study were to (1) obtain pilot opinion of 

the handling qualities of current high performance sailplanes, (2) to aid in 

the formulation of certification criteria, (3) to provide some guidance in 

future designs, and (4) to delineate areas which require further study. The 

most cost effective method to accomplish this task was to stage a round-robin 
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flight session in which seven test pilots evaluated six sailplanes representing 

distinct groups. The detailed sailplane handling quality pilot opinion data 

was obtained with a questionnaire which used the Cooper-Harper Rating Scale 

and pilot comments. 

Questionnaire I (Appendix A) was designed to record the pilot's rating 

and comments of the sailplanes' handling qualities, designand cockpit layout. 

Each test pilot completed a questionnaire for each sailplane that he flew. 

The questionnaire was configured to evaluate the pilots' opinion of the sail- 

plane handling qualities over the entire operating envelope from takeoff to 

landing. Specifically, each flight consisted of a.tow to an altitude of 

2700 or 3300 meters (AGL) depending on the pilot's preference. Rvaluation 

tasks in smooth air were carried out before the flight reached lower alti- 

tudes (1000-1200 meters AGL) where convective conditions were usually encoun- 

tered. On the average, the duration of each flight was 45 minutes, although 

some thermalling flight evaluations lasted as long as two hours. Evaluations 

were made in both smooth air and in thermalling flight to determine if there 

were any significant pilot opinion differences between the smooth air test 

conditions and the usual operational environment, that is under convective 

conditions. A set of maneuvers listed in Table 3 was flown by each pilot to 

provide a basis for the evaluations. The pilots made comments on cassette 

recorders during each flight and these comments were transcribed by the pilots 

to the questionnaires. The questionnaire included evaluations of the design 

and cockpit layout. 

The Cooper-Harper Rating Scale (Reference 21, widely used in the evalu- 

ation of handling qualities of powered aircraft, was adopted for this 

questionnaire. The attractive feature of the Cooper-Harper Rating Scale, 

Figure 8, is the decision tree structure which guides the pilot to a number 

for his rating value. For this initial study, the interpretation of the 

rating scale was broadened to be used in the evaluation of such sailplane 

characteristics as ease of assembly, inspection, and cockpit layout. The 

key to this interpretation wasthe assumption that the pilots would compensate 

for deficiencies in the design as they would for deficiencies in flight 

stability and control. It should also be noted that only two of the seven 

pilots had extensive previous experience with the Cooper-Harper rating scale. 

15 



Table ,3 
Evaluation Flight Tasks 

A. Smooth Air Maneuver List 

1. 
2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 

11. 

12. 
13. 
14. 

Evaluate take-off roll. 
Evaluate tow characteristics; box tow plane. 
Release, slow flight, stall entry, general characteristics. 
Attain and maintain constant IAS:50-70-90 k-t%. Evaluate trim 
capability over speed range. Note friction, noise, and vibration 
level. 
Evaluate return to trim at 60 and 90 kts IAS. 
Evaluate stick free stability. Trim at 60 and 90 kts. Introduce 
5 kts airspeed perturbation and release stick. Note rate of con- 
vergence or divergence, time period of oscillation. 
Evaluate stick position and force gradients over speed range. 
Trim at 75 kts, decelerate slowly to near stall then accelerate to 
100 kts. 
Evaluate pitch altitude response to small stick pulses over speed 
range especially at high speed (may be combined with Item 7). 
Evaluate stick forces during pull up from high speeds. 
Time roll rate during turn reversal (from 45" to 45" bank) at 
min. sink speed and at 65 kts. Evaluate ease of maintaining 
constant airspeed and coordination (zero sideslip). 
Evaluate steady sideslip. Note force levels during rudder over- 
balance. 
Evaluate constant g turn, 45" bank, 60 kta, L and R. 
Evaluate constant g turn, 60' bank, 70 kts, L and R. 
Evaluate flight path control system, pattern, flare characteristics,. 
ease of touchdown control, landing roll. 

B. Convective Flight Maneuver List 

1. Evaluate takeoff, possibly crosswind effects, and tow characteristics 
in turbulence. 

2. Evaluate stall/spin (incipient spin only) characteristics. Note 
onset of pre-stall buffet. 

3. Thermalling characteristics 

a. Low speed turns 
b. Stall-spin susceptibility, recovery 
C. Control characteristics near other aircraft 

4. Interthermal flight evaluation. Fly at max L/D speed plus 10 kta 
and at rough air airspeed or 100 kts IAS (whichever is lower). 

5. Evaluate handling during secondary task. 
6. Evaluate glide path control, touchdown and rollout characteristics 

in turbulence. 
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ADEQUACY FOR SELECTED TASK OR AIRCRAFT CRARACTERISTICS . DFMANDS ON THR PIulT 

f 
Excellent 0 Pilot compensation not * factor for 
Highly desirable desired performance 1 

-._ Good . Pllot compensation not * factor for 
Negligible deficiencies desired performance 

2 

Fair - Some mildlv . Minimal pilot compensation required for 
unpleasant deficiencies desired performance 

3 

Yes / \ ' Minor but annoying 
deficiencies b Desired performance requires moderate 

pilot compensation 4 

Deficiencies 
warrant 

Moderately objectionable 
- deficiencies b 

Adequate performance requires 

improvement 
considerable pilot compensation I5 

Very objectionable but l 
Adequate performance requires extensive 

tolerable deficiencies pilot compensation 6 
J 

I 
Deficiencies 

require 
improvement 

Major deficiencies 
Adequate performance.not attainable with 

b maximum tolerable pilot compensation. 7 
Controllability not in question 

pilot workload? pilot workload? 1 Major deficiencies b Considerable pilot compensation is required 
for control I 

a 

I Major deficiencies l 
Intense pilot compensation is required to 

I 
9 

retain control 

Major deficiencies Control vi11 be lost during some portion of 
required operation 

Pilot decisions 
*Definition of .required operation involves designation of flight phase and/or 
subphases with accompanying conditions. 

Figure 8. Cooper-Harper Rating Scale 

P 
U 



Consequently, the other pilots had a tendency to use the Cooper-Harper Scale 

as a linear interval scale. 

After the flight session was completed, the Cooper-Harper ratings and 

pilots' comments for each task of Questionnaire I were transcribed into a 

data file on the university mainframe computer to facilitate the analysis 

and presentation of the data. The Cooper-Harper Rating Scale, is not a 

linear scale, thus statistical techniques do not strictly apply. However, 

averages and standard deviations were computed to gain some measure of the 

consensus of pilot opinions. An average and standard deviation of all sub 

tasks for each pilot were computed to allow correlation of the average of sub 

tasks ratings with the major task rating. The pilots' responses to Question- 

naire I are given in Appendix B. The format adopted was to group the 

responses of all pilots for all sailplanes covering a major area of interest 

such as longitudinal handling, etc. Extreme caution should be exercised in 

drawing conclusions from the numerically averaged ratings. As can be seen 

from the individual pilot ratings, different pilots used different standards 

of acceptance. 
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3. RESULTS AND DISCUSSION 

3.1 Pilot Rating Summaries 

The Cooper-Harper Rating Scale is a valuable tool in the evaluation of 

aircraft handling qualities. To provide a measure of the variability of the 

pilot's assignment of ratings, averages and standard deviations for each task 

were computed for each sailplane. Again, it must be emphasized that the 

Cooper-Harper Rating Scale is non-linear and thus statistical methods do not 

strictly apply. Table 4 presents a summary of the average and standard 

deviation of all pilot ratings of a task for each sailplane. These average 

readings should not be directly compared with the levels of acceptability 

shown on the Cooper-Harper scale, but are rather a gross indication. Average 

Cooper-Harper ratings greater than 3.5 (with no specific meaning attached) 

have been underlined to delineate areas where problems were noted by most of 

the pilots. The standard deviations are a measure of the variation in the 

pilot's rating of a particular task. 

Pilot rating numbers without their accompanying pilot comments are of 

very little value. The individual pilot ratings and comments furnished in 
Appendix A are rather formidable in their volume and scope. The numerical 

summaries of Table 4, rather than being accepted by the reader at their 

Cooper-Harper rating scale face value, should be used as a guide to point out 

sections of particular interest in the appendix pilot rating information. 

Sailplanes 4 and 6 received poor ratings in construction and rigging. 

Sailplanes 4 and 5 rated down in cockpit layout, sailplanes 3 and 5 in 

longitudinal handling qualities, and sailplane 6 in stall/spin characteristics. 

Sailplanes 3, 4, and 5 were given poor ratings in landing characteristics, and 

sailplane 6 in circling flight. Sailplane 1 received consistently higher 

ratings than all other aircraft, in every rating category, and was often 

cited as a benchmark of excellence for sailplane handling qualities. To gain 

more than this superficial information, the reader must refer to the indi- 

vidual pilot comments in the above areas, which provide an understanding of 

the reasons for the ratings. 
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Table 4. Rating Summary foi Sailplanes 

TASK 

1 

2 

2 
5 

I. Design 

A. Pilot Opin. of Const. Rigging 

1. Ease of Inspection 
2. Safety of Control System 
3. Ease of Assembly 

6 B. Pilot Opinion of Cockpit Layout 

7 
a 
9 

10 
11 

12 

13 

1. Pilot Comfort 
2. Control System Arrangement 

2: 
Instrument Display 
Pilot Visibility 

5. Pilot Safety 

II. Smooth Air Plsneuvering 

A. Pilot Opln of Initial Takeoff Roll 

14 1. Tovline Hookup 
15 2. Control of Plane in Init. Roll 

16 

17 
la 
19 
20 

'B. Pilot Opinion of Tow 

1. Ease of Msintaining Position 
2. Aircraft Trim 
3. Control in Propwash 
4. Release Characteristics 

SAILPLANE 

1 2 3 4 5 6 

AVG STDV AVG STDV ---- yGvGE 

2.50 .50 2.00 .71 2.00 .71 5.00 - 

2.00 1.00 1.37 .41 2.25 .43 4.50 

3.00 .a2 1.50 .50 2.75 1.30 2.50 
2.00 .oo 2.50 1.12 1.75 .43 3.50 
2.33 .47 1.25 .43 1.75 .43 5 -1 

3.60 .49 2.60 .80 1.80 .75 4.25 

3.29 .aa 2.14 .99 1.14 .35 2.33 
3.29 1.39 2.71 .70 3.00 1.41 4.80 
2.57 .49 2.33 1.11 1.50 .50 2.00 
3.29 .aa 1.43 .73 1.86 .a3 1.83 
a.75 .a3 SO .50 3.50 1.12 1.60 

1.12 .22 2.40 .49 2.33 .47 2.00 

1.67 .94 2.75 .99 2.57 ..73 2.67 

1.60 .49 2.17 .69 2.33 .94 1.17 
1.79 1.19 3.14 .99 2.57 .73 2.00 

1.37 .41 2.20 .75 2.50 .CjO 2.20 

1.43 .73 2.29 .70 2.29 .70 2.00 
3.50 1.34 2.57 .73‘ 2.43 .49 2.50 
1.43 .73 2.14 .64 1.86 .64 2.17 

.40 3.50 - 

.oo 2.80 
.1.26 2.20 

.37 2.50 
1.50 .50 1.67 .47 2.17 .69 1.80 .75 1.75 

STDV AVG -- 

1.00 2.00 

.50 1.88 

.50 1.75 
1.50 1.75 
1.00 2.00 

1.48 1.70 .60 

.75 1.40 .49 
1.60 2.75 1.48 

.63 1.60 .49 
1.07 2.00 .a9 

.49 J.7J 1.30 

.oo 3.00 

1.60 3.20 

.37 2.40 

.5a 3.20 

.oo 

.22 

.43 

.43 

.oo 

1.26 

1.17 

1.02 
1.17 

1.26 

1.33 
.40 

1.12 
.43 

AVG - gDJ 

4.50 2.50 - 

5.50 1.50 - 

3.00 .oo 
2.00 .oo 
@&I 1.00 

2.00 1.00 

1.67 .?5 
2.67 .94 
2.80 .75 
1.67 -47 
1.00 .oo 

1.25 .43 

1.80 .75 

2.00 1.00 
1.83 1.07 

1.50 .50 

1.67 .75 
2.40 1.02 
2.00 1.00 
1.83 .69 



TASK - 

21 C. Pilot Opinion of Long.Randling 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1. Ease of Est 6 Main Con Airspeed 
2. Plane Trim Sys.Over Speed Range 
3. Pitch Sensitivity 
4. Stick Force Gradient 
5. Stick Fixed Stability 
6. Stick Free Stability 
7. Return to Trim 
a. Maneuvering Response 
9. Phugoid Characteristics 

10. Dive Recovery 

32 D. Pilot Opinion of Lateral Handling 1.00 .oo 2.80 .75 

33 1. Aileron Force Gradient 
34 2. Rudder Force Gradient 
35 3. Roll Rate over Speed Range 
36 4. Sldeslip Characteristics 
37 .5. Ease of Turn Entry 
38 6. Yaw Due to Aileron 
39 7. Yak Due to Roll 
40 8. Ease of Main. 45' Bank Turn 
41 9. Ease of Main. 60" Bank Turn 

42 E. Pilot Opin.of Plane Stallspin Char. 1.88 .74 2.20 l.GO 
43 1. Rudder, Aileron Effect Dur. Stall 2.00 .53 1.86 1.12 
44 2. Stall Warning 2.43 .49 2.71 1.39 
45 3. Aggravated Stall-Tend to Spin 2.00 1.00 2.14 1.73 
46 4. Stick Force Gradient 1.57 .73 2.00 .76 
47 5. Stall Recovery, Altitude Loss 1.33 .47 1.67 .75 
48 6. Spin Entry 1.75 .83 3.00 1.41 
49 7. Spin Recovery 1.00 .oo 1.50 .50 
50 a. Stall From Turn at Low Speed 1.50 .50 1.86 1.12 

AVG - 

1.25 

STDV AVG - 

2.60 

STDV 

.43 .49 

1.57 .90 2.43 .73 
3.86 .64 3.00 .53 
1.29 .45 2.29 .45 
1.57 .49 2.14 .99 
1.25 .43 1.50 .50 
1.17 .37 2.29 1.16 
1.83 .69 3.17 1.07 
1.29 .45 2.86 .35 
1.60 .49 2.83 .69 
1.71 .45 2.71 .88 

1.43 .49 2.14 .64 
1.43 .49 1.86 .83 
2.00 .93 2.14 .35 
2.00 .76 2.83 .69 
1.29 .45 2.71 .70 
2.00 .58 2.67 .75 
2.00 .63 3.40 .49 
1.43 .73 1.86 .64 
1.57 .73 2.14 .64 

Table 4 (Continued) 

SAILPLANE 

1 2 3 4 5 6 

AVG STDV - - 

4.10 1.11 

2.29 .45 
2.33 1.25 
2.71 .70 
2.29 1.03 
2.25 .43 
3.43 2.77 
3.80 3.19 
2.71 .88 
5.29 2.60 
4.00 2.00 

2.20 .51 

1.86 .64 
2.29 1.03 
1.86 .64 
2.86 .64 
1.86 .64 
2.17 .69 
'2.20 .75 
1.64 .69 
1.93 .78 

2.40 1.02 3.00 
1.86 .64 2.33 
2.43 .9,0 2.50 
2.57 .90 3.00 
2.51 .73 2.00 
2.14 .64 1.80 
2.33 .94 2.67 
2.00 1.00 1.50 
l-.67 .47 2.25 

AVG - 

3.20 

2.67 
2.33 
2.17 
3.17 
2.00 
2.17 
1.40 
2.17 
2.40 
2.20 

2.20 

2.17 
2.17 
2.58 
2.17 
2.00 
2.40 
2.25 
2.00 
2.00 

STDV 

.75 

AVG STDV AVG - - .- 

4.20 1.33 2.67 .94 

.47 2.40 .80 2.00 .58 

.94 2.60 1.20 2.60 1.02 

.69 3.20 1.17 1.67 .47 
1.07 2.80 1.17 2.33 1.25 

.oo 2.00 .oo 2.00 .63 

.69 4.20 2.93 2.20 .40 

.49 4.25 3.42 1.80 .75 

.90 3.60 1.62 2.00 .58 

.49 5.40 2.58 2.00 .oo 

.98 3.30 1.78 2.00 ‘.OO 

.40 2.60 .80 2.00 .oo 

.37 

.37 

.45 

.90‘ 

.58 

.80 

.83 

2.20 .40 2.00 .oo 
2.60 .49 2.17 .37 
3.30 1.08 2.50 .76 
2.80 .75 2.60 .49 
2.60 1.02 2.20 .75 
3.00 1.55 2.50 .50 
2.00 .oo 2.33 .94 
1.20 .40 2.58 1.24 
1.60 .49 2.83 1.07 

2.20 .75 4.33 1.25 
2.00 .63 3.00 1.15 
2.20 .98 2.33 1.25 
2.20 .98 4s 1.15 
2.60 .49 2.33 1.25 
1.80 .75 3.67 1.89 
2.00 .71 4.50 1.12 
2.50 .50 2,oo 1.00 
2.00 1.10 4.00 2.52 

1.00 
1.00 

.63 

.75 

.76 

.58 
1.00 

.75 

.47 

.50 
1.09 



Table 4 (Continued) 

SAILPLANE 

TASK STDV STDV STDV STDV STDV 

51 F. Pilot Opin. of Plane Landing Char. 

AVG - 

1.70 .40 

AVG - 

2.75 1.30 

AVG - 

3.20 .40 

AVG - 

3.50 .50 

AVG - 

2.90 .66 

52 
53 
54 
55 
56 
57 

1. Pilot Visibility 
2. Glide Slope Control 
3. Airs. Control, Alrb. Ease of Mod. 
4. Ease of Land. at Intended Spot 
5. Ease of Control, Sink at Touch 
6. Control During Rollout 

III. Flight Characteristics in Convection 

A. Pilot Opinion of Tow 

2.57 .90 1.43 .73 1.43 .49 1.50 .50 
1.57 .73 3.00 .93 2.57 .49 2.67 .47 
2.14 .99 3.14 .99 3.14 .35 4.08 .61 
1.57 .49 2.57 .73 2.51 .73 3.87 .40 
1.50 .50 2.29 .88 2.43 .49 2.54 .85 
1.43 .13 2.57 .73 4.00 2.38 1.67 .47 

1.40 
2.40 
2.60 
2.40 
2.40 
4.00 - 

.49 

.49 

.49 

.49 

.49 
1.26 

58 1.00 .oo 2.50 .71 2.60 .49 2.62 .41 3.20 1.17 

59 1.50 .76 2.42 .84 2.42 .61 2.00 .oo 3.87 1.43 

60 1. Ease of Maintaining Position 1.33 .75 2.50 .96 2.50 .50 2.00 .oo 3.00 1.22 
61 2. Response to Vertical Currents 1.83 .69 2.50 .50 2.83 .69 2.00 .oo 2.50 .50 
62 3. Release 1.80 .40 1.75 .43 2.00 .63 2.33 .47 2.00 .82 

AVG STDV -- 

2.33 .47 

1.00 .oo 
1.33 .15 
1.60 .80 
1.50 .50 
1.80 .40 
1.33 .47 

3.00 1.22 

2.25 .43 

2.00 .oo 
2.00 .oo 
2.00 .oo 

63 B. Pilot Opinion of Circling Flight 1.00 .oo 2.40 .97 2.00 .oo 2.87 .74 2.30 .75 4.33 2.62 

64 1. Low Speed Handling 1.17 .37 2.83 .90 2.00 .58 2.75 .83 2.40 .49 
65 2. Stall-Spin Susceptibility 1.75 .38 2.33 1.37 2.00 .58 2.37 .41 1.60 .49 
66 3. Ease of Centering Thermal 1.83 .69 2.33 .75 2.00 .58 2.75 .43 2.75 1.09 
67 4. Speed Control 1.50 .50 2.17 1.21 2.33 .41 3.25 1.09 '2.20 -98 

5.00 2.16 
5.33 2.87 
3.33 .47 

G8 C. Pilbt Opinion of Cruising Flight 1.60 1.20 2.20 .98 2.60 .97 2.37 .65 2.20 .98 

69 1. Ease of Controlling Airspeed 1.67 1.11 2.17 .69 2.33 .94 2.37 .65 2.60 1.36 
70 2. Pull up into Thermal 1.67 .47 2.00 1.15 2.00 .82 2.87 .89 2.00 .63 
71 3. Ease of Pref. Secondary Tasks 1.50 .50 2.50 1.12 3.00 .82 2.50 .50 3.20 1.94 
72 4. Ride Quality 2.17 .80 2.17 .37 2.25 .56 2.75 .43 1.80 .75 
73 5. Ease of Main. Straight Flight 1.40 .49 2.33 1.11 1.50 .50 1.75 .43 1.60 .80 

4.3_3 1.25 

1.67 .41 

1.50 .50 
2.50 1.50 
1.50 .50 
2.50 .50 
1.75 .43 

1 2 3 4 5 6 



3.2 Pilot Evaluation of Ease of Assembly, Inspection and Cockpit Layout 

Although these factors are generally not regarded as an essential part 

of handling qualities, as, say, longitudinal stability, all three character- 

istics do influence the ease and precision with which the pilot is able to 

perform tasks for the overall mission of the sailplane. In rating these 

characteristics, the pilots tended to disregard the dichotomous structure of 

the Cooper-Harper scale; instead, they were asked to rate these factors on a 

linear scale from one to ten. Also, three of the pilots did not rate the 

ease of assembly and inspection since the flight test session did not provide 

enough time for them to become familiar with these characteristics. 

The pilots who rated the ease of assembly and ease of control system 

inspection generally gave better ratings to the newer machines. These pilot 

ratings also confirmed the fact that frequent assembly/disassembly is part 

of the high-performance sailplane role and the ease of assembly should be a 

very important design objective. 

Pilot comments on the cockpit layout show that there were wide variations 

among the six evaluation sailplanes. The pilots found visibility was adequate 

in all ships. They singled out poor ventilation, the use of curved control 

sticks, confusing or unhandy secondary control handles (such as trim and flap 

handles), need for good pilot protection as areas of concern. The variety 

of adverse comments indicates the need of some sort of standardization for 

the location, shape and color of the secondary control handles. 

3.3 Pilot Opinion of Longitudinal Characteristics 

Takeoff. Average pilot ratings ranged from 1.8 for sailplanes 1 and 6 

to 3.2 for sailplanes 2 and 5. Sailplanes 1 and 6 were generally the most 

stable, had the highest stick forces, and had strong damping of the short 

period pitching oscillation. Pilots commented that sailplane 2 was more 

sensitive in pitch than they liked, and that they tended to overcontrol in 

pitch during takeoff. On sailplane 5, pilots reported disliking the stick 

bobbing force and aft when rolling over bumps. One pilot felt it necessary 

to maintain greater ground clearance while he was airborne and waiting for 

the towplane to accelerate to takeoff speed than with other gliders and 

that wing flexing resulted in undesirable excursions in fuselage-to-ground 
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clearance. Although he gave a pilot rating of 2, one pilot noted that on 

sailplane 4, the longitudinal stick feel-and-trim spring system had high and 

unsymmetric breakout forces which caused him to overcontrol. 

Tow. -. Again, pilot ratings were best for sailplanes 1 and 6, averaging 

1.4 for 1 and 1.5 for 6. The.worst average rating was 3.5 for sailplane 5. 

Pilots strongly objected to inertially induced stick forces, and reported 

overcontrolling, and a feeling that a serious PI0 could occur. When the 

tow speed was increased from the standard 70 knots to 80 knots, the over- 

control/PI0 tendency was reported more severe. One pilot reported he was un- 

willing to fly left-handed while raising the landing gear on tow. Sailplane 2 

was reported easily upset in rough air, requiring frequent small control 

corrections. It received several pilot ratings of 3. Sailplane 4 was reported 

sensitive and easy to overcontrol, receiving pilot ratings of 2 and 3. 

Establishing and Maintaining Airspeed. Establishing and holding speed 

was rated satisfactory for all sailplanes. It was reported by one pilot to be 

difficult to make fine speed corrections in sailplane 4 due to high breakout 

forces (his pilot rating was 2 however). For sailplane 5, one pilot reported 

that a pitch correction tended to continue past the intended point and had 

to be arrested by a checking control input, (his pilot rating was 4). 

Longitudinal Trimming. The trim system on sailplane 1 was rated un- 

satisfactory. Comments were that it was ineffective and inconvenient. The 

trim system of every sailplane was reported as inconvenient to use, but only 

sailplane 1 was rated unsatisfactory. Comments indicated that pilots were 

content to fly without trimming rather than use inconvenient trim devices, 

except in the case of sailplane 6 in which stick forces became excessive. 

Pitch Sensitivity. Sailplanes 3 and 5 received some pilot ratings of 4 

and 5 for oversensitivity. Sailplanes 2, 3, 4, and 5 were described as 

sensitive, but 2 and 4 did not receive poor pilot ratings for sensitivity. 

Stick Force Gradient, Stick Fixed Stability, and Stick Free Stability. 

These were not tasks, but requests for opinions on the suitabilty of 

the listed characteristics. In the absence of quantitative data and since the 

pilot comments were rather general, the responses to these three requests for 

pilot opinion are broadly summarized: sailplane 1 was well liked; numbers 2, 

3, and 5 were characterized as having light stick forces, bordering on too 
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light, while sailplanes 4, and, even more so, 6, were judged to have too- 

heavy stick forces. 

Return to Trim. The pilots were satisfied with the return-to-trim char- 

acteristics of all sailplanes, giving pilot ratings of 2 to 3. An exception 

to this was pilot 1 who apparently excited the phugoid mode on this test and 

rated phugoid damping. Two pilots felt the task had no relevance to their 

opinion of a sailplane's handling qualities. Early NACA flying qualities 

tests by Gilruth (Reference 3) also showed that the tendency to return to 

trim speed was relatively unimportant for visual flight. 

Maneuver Response. Opinions diverged on the maneuvering responses of the 

six sailplanes. Sailplane 1, 4, and 6 were well liked by all pilots, receiving 

mostly 1 and 2 pilot ratings. Sailplane 2 received mostly 3 ratings and 

comments giving the impression it was more responsive than the pilots liked. 

Sailplanes 3 and 5 got mixed opinions. Sailplane 3 was rated 4 and sailplane 

5 rated 5 due to low or nil stick-force-per-g by some pilots. Delayed g re- 

sponse due to the flexible wing was reported to cause difficulty in stabilizing 

rapidly applied g by one pilot. 

Phugoid Characteristics. This was not a flying task susceptible to pilot 

rating. Nonetheless pilots expressed their opinions of the suitability of the 

characteristic. Pilots were satisfied with the lightly damped or neutral 

stick-free phugoids of sailplanes 1, 2, 4, and 6, while some pilots objected 

to the strongly divergent stick-free phugoids of sailplanes 3 and 5. The 

divergent motions appeared to be caused by a dynamical interaction between the 

sailplane phugoid mode and the pitch control system. 

Dive Recovery. Sailplanes 1, 4, and 6 were regarded as satisfactory. 

Sailplane 2 was given satisfactory pilot ratings, but several comments sug- 

gested that it was more sensitive than desired. Sailplanes 3 and 5 were rated 

unsatisfactory by some pilots who commented that the stick forces were too 

light, and sometimes reversed during pull-outs. 

Ease of Centering Thermal, and Speed Control in Circling Flight. All _-_ - -~_---=--~ ~ 
sailplanes were rated satisfactory for these tasks. Comments indicated that 

the high stick forces and heavy stability of sailplane 6 caused an undesirably 

high workload in circling at varying bank angles as is typically done in 

thermalling flight. On sailplane 3, comments notedthatthe very low or 

negative stick-force-per-g was very pleasant to fly and felt immediately 
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natural and comfortable during the thermalling task. On sailplane 5 the same 

comments were made, and additionally that in an established thermalling turn 

the stick could be moved as much as 7 cm aft without appreciably affecting 

the turn. This later characteristic was not felt objectionable. 

Table 5 
Sailplane Longitudinal Stability and Control Characteristics 

Static Longi- Stick-Free Stick Perceived 
Sailplane ControlForces Trim tudinal Stab. Short Per. Force Sensitivity 

Damping Per G 

Aerodynamic 
+ Spring 

11 

Spring + 
Bobweight 

Aerodynamic 
+ Spring 

Spring + 
Bobweight 

Aerodynamic 

Spring Moderate High Mod- Moderate 
erate 

Lo 
II 

Lo 

Nil 

High 
11 

Tab High Mod- Moderate 
erate 

Table 6 
Summary of Opinions on Longitudinal Handling Qualities 

Sailplane 
Takeoff and Straight Maneuvering & 

Tow Flight Dive Pull-Out Thermalling 

1 Well Liked Well Liked Well Liked Well Liked 

2 Satisfactory Satisfactory Satisfactory Satisfactory 

3 Satisfactory Well Liked Satisfactory Well Liked 

4 Satisfactory Satisfactory Satisfactory Satisfactory 

5 Satisfactory Well Liked Unsatisfactory Well Liked 

6 Well Liked Well Liked Well Liked Satisfactory 
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Table 5 summarizes the longitudinal stability and control characteristics 

of the sailplanes evaluated and Table 6 summarizes the pilot opinion of longi- 

tudinal handling qualities for primary flight tasks. Table 6 shows that longi- 

tudinal characteristics best liked for thermalling are less well liked for 

takeoff, tow, maneuvering, and dive pull-out. Prom Table 5 it appears that 

increased stability and reduced sensitivity are beneficial to the first three 

tasks while lower stability and greater sensitivity are desirable for the 

last task. Table 6 shows that all the sailplanes had satisfactory or better 

longitudinal handling qualities for normal flying and thermalling, and that 

all but one were also satisfactory for maneuvering and dive pull-out. This 

was not surprising since all of the evaluation sailplanes were commerically 

successful in series production. 

3.4 Sailplane Lateral-Directional Handling Qualities 

Sailplane performance growth has not influenced lateral-directional 

handling qualities as much as the longitudinal handling qualities, although 

both have been degraded. The only serious lateral-directional problem 

apparent in current high performance sailplanes is in takeoff and landing, 

where low roll control and rudder power can lead to loss of directional con- 

trol, especially in crosswinds. One cause is the placement of the landing 

wheel ahead of the C.G., which increases weather cock tendencies. Another 

is a raised C.G. coupled with a further aft and lower placement of the tow 

line attach point, which introduces a significant rolling moment with sailplane 

heading/tow line misalignment. This problem warrants further study to better 

define controllability during takeoff and landing. 

Although pilot comments did not reflect any serious inflight problems, 

improvement in lateral-directional handling qualities, such as roll response 

quickening, increased roll control power, and reduction in rudder coordination 

requirements, would enhance performance in soaring flight, due to the im- 

portance of quickly acquiring and centering the thermals and of reducing pilot 

workload. Informal discussions with the evaluation pilots, as well as reported 

pilot comments, support this conclusion. Pilot opinions were mostly in the 

"excellent" to "minor but annoying deficiencies" region (pilot ratings 1 to 4). 
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Sailplane 1 was "excellent" to "good" (pilot rating 1 to 2) in almost 

every area. Pilot comments emphasized the good control.harmony between rudder 

and aileron and ease of rudder-aileron coordination. Spiral stability was 

neutral, which was noted as beneficial for thermalling flight. 

Sailplane 2 pilot ratings ranged from 2 to 4, with many comments about 

high rudder coordination workload in maintaining ball-in-the-center flight, 

both in turns and turn entries as well as level flight. Inadequate rudder 

control power was cited, as evidenced by insufficient rudder to maintain 

balanced flight in moderate rate turn entries. Spiral stability was slightly 

negative in thermalling configuration, which increased rudder-aileron 

coordination problems. Lateral-directional characteristics for this sailplane 

could be summarized as distracting and irritating. One pilot commented 

negatively on pitchup with sideslip, which is peculiar to this sailplane. 

Pilot ratings for sailplanes 3, 4, and 5 fell in the 1 to 4 range. In 

average overall pilot ratings, sailplane 3 was slightly better than sailplanes . 
4 and 5, but ratings for each sailplane showed different areas of emphasis, 

as indicated in the following paragraphs. 

Sailplane 3 lateral-directional control harmony and coordination was good. 

Comments ranged from "no problem" to "pleasant". Comments showed, however, 

that sailplane 1 was better. A comment for sailplane 3 on aileron effective- 

ness was that ailerons remained very effective even below stall speed. 

The only complaints for sailplane 4 were due to the requirement for 

considerable top aileron in turning flight and mild objection to coordination 

workload in lateral maneuvering. 

Sailplane 5 received good to excellent ratings for its ease of control in 

maintaining desired bank angles in turning flight. Several pilots objected to 

its low maximum roll rate of about 15 deg/sec, about 5 deg/sec less than that 

of all the other sailplanes, though 2 pilots commented that roll rate was 

surprisingly good for a sailplane of this large a wing span. Other comments 

indicated that the rudder force gradient was too high and noted too wide a 

deadband around neutral for airplane response to rudder inputs. 

Sailplane 6 was judged as a training sailplane, suitable for transitioning 

into high performance ships. In this context, it received very good ratings, 

except for ease of maintaining desired bank angles and for control near the 

stall. Concerning turning flight, pilots commented that rudder forces were 
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too high relative to longitudinal stick forces and that unintentional over- 

controlling in 'pitch produced frequent pre-stall airframe buffeting. Lateral 

control near stall was poor due to decaying roll control power with airspeed 

decrease. 

Rudder overbalance, or "rudderlock" was a characteristic common to 

sailplanes 2, 3, and 5. The pilots did not find this unsafe or even annoying, 

except on sailplane 5; one pilot gave sideslips a rating of 4 due to this 

feature, noting that about 180 N ped& force was required to "unlock" the 

rudder and that large sideslip angles were possible. Control, however, 

remained good and very little buffeting occurred at the high sideslip angles. 

This is classified as a minor but annoying deficiency. Rudder overbalance on 

the other sailplanes required much less pedal force to unlock. It is con- 

cluded that although proportionally increasing rudder pedal force with rudder 

deflection is a desirable characteristic, rudder overbalance is not unsafe 

unless very high pedal forces or other overruling characteristics are in- 

volved. For instance, sailplane 2 encountered overbalance at about l/2 rudder 

deflection and sailplanes 3 and 5 at about 3/4 deflection. These conditions 

were acceptable, but it might be that overbalance of significantly less rudder 

deflection would be unacceptable. 

3.5 Sailplane Stall/Spin Characteristics 

Cross-country soaring flight sometimes involves steep turns at low 

altitudes to take advantage of whatever lift may be available, avoiding landing 

unless absolutely necessary. Since optimum airspeed for thermalling flight is 

near the stall speed, stall and incipient spin characteristics are of prime 

importance in safety of flight. 

Stall warning characteristics of the evaluation sailplanes were described 

as mild for sailplanes 1 through 5 and too much for sailplane 6. The airspeed 

stall warning band varied from 1 to 3 kts for the first 4 sailplanes, and were 

often in a form that could be masked by atmospheric turbulence. However, once 

the stall was recognized, recovery in most cases was easily and quickly 

effected by merely relaxing aft stick pressure and flying out of the stalled 

condition with little altitude loss. Sailplane 6, on the other hand, had a 

wide stall warning airspeed band of lo-12 kts, which caused stall buffet to 
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occur frequently at thermalling flight airspeeds. The pilots noted that this 

is an undesirable characteristic because familiarity with the stall warning 

buffet degrades its .effectiveness and tends to cause the pilot to ignore the 

warning. 

As to stall, incipient spin, and recovery characteristics, sailplanes 1, 

2, 3, and 5 generally received good to excellent ratings with sailplane 1 being 

foremost. Good aileron control was noted, even below stall speed, and abused, 

cross-controlled stalls did not reveal undesirable qualities. Sailplane 4 

recovered immediately with relaxation of aft stick force, but two pilots 

noted a definite autorotative (spin) tendency if recovery was not executed 

promptly with wing drop. Sailplane 6 showed a tendency to yaw and roll to the 

left and to pitch down from a cross-control stall and received lower ratings 

due to this characteristic toward spinning. 

3.6 Sailplane Approach and Landing Characteristics 

Once committed to landing, sailplanes cannot go up; it follows that one 

of the primary considerations inevaluating approach and landing characteristics 

is ease of glidepath control. Precision in touchdown control is paramount for 

landing in unprepared and restricted areas, a situation often encountered 

in cross-country soaring flight. It is therefore not surprising that most of 

the evaluation sailplanes were criticized for lack of spoiler, flap, or air- 

brake effectiveness and precision. 

Sailplane 6 received the best ratings, in the fair to good category, 

largely because of the effectiveness of spoilers in controlling glidepath. 

For instance, one pilot noted that due to dive brake effectiveness, it was 

easy to make "difficult" landings. "Difficult" here means landings over 

obstructions into a limited landing area. 

Sailplane 1 again received the best rating of all except sailplane 6, 

although it was noted that the divebrakes were somewhat ineffective. The same 

comment was made about sailplanes 2, 3, and 5. Sailplane 4 relied only onflaps 

for glidepath control. This concept was criticized on two points: largechanges 

in pitch attitude with varying degrees of flap extension made precise glide- 

path control more difficult, and awkward placement, high force requirements, 

and complex flap control positioning requirements degraded precision of 
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glidepath control. Some pilots criticized the "suck-open" tendency of spoiler 

controls on the other sailplanes for the same reasons; the necessity to hold 

force to restrain spoiler control lever aft movement degraded precise control 

in pitch with light stick forces, especially if spoiler control forces were 

high. 

It is concluded that more quantitative information should be gathered on 

primary glide path control capability and also interaction of glide path 

controls with primary flight controls. 

3.7 Pilot Opinion and Certification Criteria 

Pilot opinion specifies the characteristics pilots like in sailplanes. 

Certification criteria specify the characteristics thought by the certi- 

fying authority to be essential to their safe operation. There is no reason 

to expect that pilots will invariably prefer a safer characteristic to one 

less safe. The contribution to safety of a given characteristic sometimes 

being recognizable only by a complex analysis or demonstrated in accident 

patterns. However, in the absence of such analysis or evidence, it would seem 

sensible that criteria should conform in general to favorable pilot opinion. 

General and specific examples of conflicting criteria and pilot opinion 

follow: 

In general, pilots were willing to accept sailplanes that were some- 

what more sensitive and less stable in pitch than they liked for take-off, 

tow, and dive recovery in order to get easy longitudinal maneuvering and lo$ 

stick forces for soaring flight-- the mission of a sailplane. In particular, 

the criteria specifying a return-to-trim within, say, 10 percent of trim 

speed was felt to be of no benefit, and when achieved through increased stick 

centering forces considered to be a harassment. In what way such a criterion 

is essential to safety is not clear. 

The only undesirable characteristic exhibited by some of the high per- 

formance sailplanes was marginal control during takeoff and landing. Current 

certification requirements are vague in this area. A requirement of controll- 

ability during takeoff and landing in crosswinds up to a prescribed level 

would be appropriate. 
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The requirement that no rudder overbalance occur was considered by some 

pilots to be overly restrictive. They argued that the natural instinct to 

straighten out would be sufficient to cue the pilot to overcome the mild over- 

balance that commonly occurs on gliders at large sideslip angles. 

The sailplanes flown illustrated the ways in which stalling behavior 

desirable for sailplanes differs from that desirable for power planes. First, 

pre-stall warning was found to be of little or no value because of the normal 

course of thermalling, the stall boundary is commonly exceeded--an alarm 

quickly loses its value when often sounded. In any case, regardless of the 

presence or absence of any pre-stall warning, the considerable loss of climb 

that would result from reacting to every momentary gust-induced stall warning 

is unacceptable to most sailplane pilots. They will maneuver as the thermal 

demands and accept brief occasional stalls. Because occasional stalls must be 

accepted, it is important that only the least reduction in angle-of-attack be 

sufficient to achieve an immediate unstall, and that very little loss in alti- 

tude and very minor upset accompany the stall. Fortunately, this was just the 

behavior observed for all the sailplanes except sailplane 6 which had con- 

siderable altitude loss and some roll and yaw upset. For deeper or more pro- 

longed or abused stalls, traditional criteria appeared acceptable. Thus, 

a modification to the traditional criteria such that the initial stall replaced 

buffet as a warning, and the deeper or aggravated stall be treated as the 

stall for purposes of certification. 

The drag modulation observed on the test sailplanes was felt to be 

generally insufficient and the operating forces for the drag devices were felt 

to be generally undesirable for both flaps and airbrakes. Additionally, the 

variation of divebrake or flap effectiveness during the flare, float and touch- 

down phase was felt to degrade the pilots' ability to control his landing 

accuracy. In view of the importance of accurate landings for sailplanes, it 

was felt that a rational basis should be established for future criteria. 
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4. CONCLUDING REMARKS 

The handling qualities of six sailplanes were evaluated by seven pilots 

in a flight test session consisting of 98 flights. The term "handling 

qualities" was defined to be those broad characteristics or attributes which 

influence the ease and precision with which the pilot is able to perform 

tasks for the overall misssion of the sailplane. In this context the evalua- 

tion pilots were instructed to regard cross-country flight under visual flight 

rules as the principal mission of the sailplane. 

Sailplane characteristics were evaluated using the Cooper-Harper rating 

scale with additional comments. The pilot opinion data indicates the 

following: 

1. The evaluation sailplanes were found generally deficient in the area 

of cockpit layout. Poor cockpit ventilation, the use of curved 

control stick, confusing secondary control handles and the need for 

better cockpit crashworthiness were cited as reasons for deficiency. 

2. The pilots indicated general dissatisfaction with pitch sensitivity 

which in somecaseswas coupled with inertially induced stick forces. 

While all sailplanes were judged satisfactory for centering thermals 

and in the ease of speed control in circling flight, pilot opinions 

diverged on the maneuvering response, pull-out characteristics from 

a dive, and on phugoid damping. The pilots found that the tendency 

to return to trim airspeed is relatively unimportant for visual 

flight. 

3. Lateral-directional control problems were noted mainly during takeoff 

and landing. Pilot comments indicate the desirability of overall 

improvements in roll response quickening, increasing roll control 

power and reduction in the rudder coordination requirement. Existing 

levels of rudder overbalance or "rudder lock" was not found unsafe 

or even annoying. 

4. Five of the evaluation sailplanes had very narrow airspeed band in 

which perceptible stall warning buffet occurred. This was not objec- 

tionable, however, since stall recovery was easy. The pilots objected 

to the characteristics of wide airspeed band of stall warning followed 
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by a stall with yawing and rolling tendency and substantial loss of 

altitude during the stall. 

5. Landing characteristics of the evaluation sailplanes were found 

generally objectionable. Ineffective divebrakes, and the necessity 

of exerting a force to restrain divebrake control lever were quoted 

by some of the pilots. Flap type glide path control was also rated 

deficient due to the large attitude changes accompanying flap 

deflections and to the excessive flap actuation forces. 

The present study shows the need for a more quantitative investigation of 

the factors influencing pitch control sensitivity such as precise measurements 

of stick forces due to both the aerodynamic hinge moments and the bobweight 

effects arising from the different horizontal tail configurations. Further 

study is required of lateral-directional control during takeoff and landing. 

More quantitative information should be gathered also on the various glide 

path control systems and the interaction of glide path controls with primary 

flight controls. 
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Appendix A. 
Questionnaire 

SAILPLANE EVALUATION 

Pilot Sailplane 

Date Flight No. 

I. Design. ......... '. ................. q 
A. Pilot Opinion of Construction h Rigging. ....... cl 

1. Ease of Inspection. ............. q 
2. Safety of Control System. .......... cl 

3. Ease of Assembly. .............. q 
4. Commentsi 

B. Pilot Opinion of Cockpit Layout. .......... 

1. Pilot Comfort. ............... q 
2. Control System Arrangement. ......... q 
3. Instrument Display. ............. q 
4. Pilot Visibility. ............. II . 

5. Pilot Safety. ................ q 
6. ConmMmte 
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II. Smooth Air Maneuvering. ................... q 
A. Pilot Opinion of Initial Takeoff Roll. ........ q 

1. Towline Hookup. .............. q 
2. Control of Sailplane During Initial Roll. . q 
3. Comments 

B. Pilot Opinion of Tow. ................ Ll 

1. Ease of Maintaining Position. ........ cl 

2. Aircraft Trim. ............... cl 

3. Control in Propwash. ............ cl 

4. Release Characteristics. ........ : . q 
5. Comments 

C. Pilot Opinion of Longitudinal Handling. . . . . . . . q 
1. Ease of Establishing and Maintaining a 

Constant Airspeed. . . . . . . . . . . . . . q 
2. Sailplane Trim System Over Speed Range. . . . q 
3. Pitch Sensititity. . . . . . . . . . . . . . q 
4. Stick Force Gradient. . . . . . . . . . . . . cl 

5. Stick Fixed Stability. . . . . . . . . . . . l-l 
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6. Stick Free Stabbility. ............ q 
7. Return to Trim. ............. ; .. cl 

8. ManeuveringResponse. ............ q 
9. Phugoid Characteristics. .......... q 

10. Dive Recovery. ............... q 
11. C-nts 

D. Pilot Opinion of Lateral Handling. . . . . . . . . . 

1. Aileron Force Gradient. . . . . . . . . . . 

2. Rudder Force Gradient. ........... q 
3. Roll Rate Over Speed Range. ......... q 
4. Sideslip Characteristics. .......... LJ 

5. Ease of Turn Entry. ............. q 
6. Yaw Due to Aileron. ............. n 

7. Yaw Due to Roll. .............. q 
8. Ease of Maintaining 45' Bank Turn. ..... q 
9. Ease of Maintaining 60° Bank Turn. ..... q 

10. Coramen ts 
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E. Pilot Opinion of Sailplane Stall-Spin Characteristics q 
1. Rudder and Aileron Effectiveness During Stall q 
2. Stall Warning. . . . . . . . . . . . . . . . cl 

3. Aggravated Stall-Tendency to Spin. . . . . . q 
4. Stick Force Gradient. . . . . . . . . . . . . q 
5. Stall Recovery, Altitude Loss. ....... q 
6. SpinEntry. ................ q 
7. Spin Recovery. .............. q 
8. Stall From Turn at Low Speed. ....... q 
9. Comments 

F. Pilot Opinion of Sailplane Landing Characteristics. . 

1. Pilot Visibility. . . . . . . . . . . . . . . q 
2. Glide Slope Control. . . . . . . . . . . . . q 
3. Airspeed Control, Airbrake Ease of Modulatio nu 

4. Ease of Landing at Intended Spot. . . . . . . q 
5. Ease of Controlling Sink at Touchdown. . . . cl 

6. Control During Rollout. . . . . . . . . . . . q 
7. comments 
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III. Flight Characteristics in Convection. ............ q 
A. Pilot Opinion of Tm. ................ q 

1. Ease of Maintaining Position. ....... I 

2. Response to Vertical Currents. ....... cl 

3. Release. .................. cl 

4. Comments 

B. Pilot Opinion of Circling Flight. .......... 

1. Lw Speed Handling. ............. q 
2. Stall-Spin Susceptibility. ......... q 
3. Ease of Centering Thermal. ......... q 
4. Speed Control. ............... q 
5. Cements 

C. Pilot Opinion of Cruising Flight. .......... 

1. Ease of Controlling Airspeed. ....... q 
2. Pull up into Thermal. ........... cl 

3. Ease of Performing Secondary Taaks. .... q 
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4. Ride Quality. . . . . . . . . . . . . . . . . q 
5. Ease of Maintaining Straight Flight. . . . . q 
6. Comments 
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*+***** ZEROS INDICATE NO RATING BY PILOT ******* 
SAILPLANE 1 DATA 

TASK DESCRIPTION OF TASKS 1 ? 3 
PILfT 

5 fi 

I* DESIGN 
As PILOT OPIN. OF CONST. 8 RIGGING 

1. EASE OF INSPECTION 

5: 
SAFETY OF CONTROL SYSTEM 
EASE OF ASSEMBLY 

7 AVER. ST0 OEV 

.oo .oo 
;*g 

.PO 
:oOl 

2*nu .no 2.500 
.OO .oo . .PO l.rlO .nfl 2.ono 1:% 
000 .?O .00 3,onn 
.oo .PO .n0 2.0llo 53% 
l oo .t?O .I?0 2.333 ,471 

74 AVER. AN0 STD. OEV* OF SUBTASKSfEX 1,2,*.) .O l o 2.7 r’? 2.7 .5 .O .fl .fl .O 2.0 .n 

TASK PILOT COMMENTS 

2 3 NOT AS GO00 AS GLASS SHIPS 

t: 
HAVE TO REMOVE OVERWING FAIRING 

%%RATELY EASY 

G! 
FT R ASSEMBLY, INSPECTION IS DIFFICULT AT ELEvATOK AN0 WING PINS 

~AIEERON CONNECTION 

SAILPLANE 2 PATA 

.o .D 2.4 .68 

TASK DESCRIPTION OF TASKS 1 2 3 PrLcT 5 h 7 AVER. ST0 OEV 

In DESIGN 
. OF CONST. a RIGGING 

5 

2.00 .no .oo 2.00 
;:;I 

1.00 
1.00 

3.00 

l:oo 
8% 

::gi 
3.00 :3 .nu :18 2.00 

.oo 
1.00 1.00 .no ,OO pi . 

74 AVER, AND STD. OEV. OF SUBTASKS(EX 1,2r*.) 1.3 .5 1.3 .S 1.7 .9 .O .F .O ..@ 2.7 

TASK PILOT COMMENTS 

EXCELLENT 
APPEARS MECHANICALLY OF MARGINAL DURABILITY 
POSSIBLE TO GET AILERON MOVEMENT WITH DISCONNECTED PUSH 9005 
0 TsTANDI 16 

.H 5 POOR x L ISTORY FOR RUDDER ACTIVATION SYSTEM. ELEVATOR, AILERON 
AND FLAP SYSTEM IS EXCELLENT 
A LERONS CONTROL RODS ENDS, CAN BE INSTALLED BUT NOT PINNED. 
0 HERWISE f IT IS BY FAR THE BEST ASSEMBLY OF ANY SAILPLANE. 

SAILPLANE 3 DATA 

TASK DESCRIPTION OF TASKS 1 2 3 PTL~T 5 6 
I. DESIGN 

A. PILOT OPIN. OF CONST. a RIGGING 
1. EA?E OF INSPECTION 
2. SA ETY OF CONTROL SYSTEM 
3. EASE OF ASSEMBLY 

I’% :::i $:00X 
.I30 .OO 3.00 
.nu .OO 3.no 

2:oo 
1.00 
2.00 

‘2’8: 
$00 

=‘$I~ .nu 

l:oo 
.OU 
.flO 

:98 :'88 
.oo 2:no 

.9 

74 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2*..) 1.7 l 5 2.0 .o 1.7 .5 *o .n .o .o 3.0 1.4 
TASK PILOT COMMENTS 

7: s EXCELLENT 

i 63 
NOT AS EASY AS SAILPLANE 2 OR 5 

: 

lJJ$LE TO VISUALLY INSPECT AILERON CONNECTORS BEHIND SPAR 

74 %%h!“gF CONSTRUCTION IS EXCELLENT--AILERON ANn AIR BRAKE LINKAGES 

l 0@ 2,nno ,707 
.un 1.375 ,415 

,500 
1.118 

.433 

.n .n 1.7 092 

7 

000 
.r)O 
.nu 
.nn 
*l-JO 

AVER. ST0 OEV 

pi 
.707 
,433 

1:75n 
1.750 

‘:% 
,433 

*cl .n 2.1 .95 



*+***** ZEROS INDICATE NO RATING BY PILOT ******* 

SAILPLANE 4 DATA 

TASK DESCRIPTION OF TASKS 1 2 3 
PILZT 

5 6 7 AVER. ST0 DEV 

h 

3 

900 .OO 4.00 .PO 
000 .oo .CrO 
.oo 
000 iii 

5::: 
:% 

l oo %:$ .n0 

74 AVER, AND STD. DEV. OF SUBTASKS(EX 1,2,.rI .o 00 ,o .O 4.7 1.2 .o .” 

TASK PILOT COMKENTS 

7 

t 
I.&$.. DESIRABLE THAN MOST 

8 3 MORE !IF?JtCuL? THAN OFHERS 
FIND EN NG F HANDL REQUIRE0 FOR FLAP ACTUATION OSJECTIONABLE 

74 
3 

CANOPY FITS FAIRLY BADLY BEFORE LOCKING. 
ACTUATION CHARACTERISTICS OBJECTIONABLE. 

FOUND TRIM AND FLAP HAN?LE 

2 
ASSEMBLY NOT COMPATIBLE WITH TASK, I.E. FREQ~JENT ASSFMBLY/OISASSEMBLY 
IN MINIMUM TIME WITH 2-3 PEOPLE 

SAILPLANE 5 OATA 

.O .n 2.7 .9 ,O .n 3.7 1.49 

TASK DESCRIPTION OF TASKS 1 2 3 
PIL;T 

5 6 7 AVER. ST0 OEV 

h I* !%tioT 0PIN. OF CONST. & RIGGING 
J 
5 

74 AVER. AND STD. DEV. OF SUBTASKSQX 1~2*0.) 1.7 l s 2.0 .O 1.7 .5 10 .o 

TASK PILOT COMMENTS 

OUTSTANDING 

zi 

EXCELLENT-EASSER THAN Spf.lf SMALLER SHIPS 
EXCE LENT CON TRUCTION- A RLY LARGE FREEPLAY WCS OBSFRVEO IN THE 

6 
HOHIZONTAL TAIL SURFACE ATTACHMENT 
HEAVY BUT SIMPLE ONCE TECHNIQUE IS UNDERSTOOD 

SAILPLANE 6 DATA 

TASK DESCRIPTION OF TASKS 1 2 3 
PIL;T 

5 6 7 AVER. STD OEV 

5 
2: SAFETY OF CONTROL SYSTEM 
3. EASE OF ASSEMBLY 

000 .OO 
000 
l oo if% 

2::: 
.no 
.n0 

pi 
.flO 

000 .n0 
*DO .oo . .I?0 

74 AVER. AND STD. DEV. OF SUBTASKS(EX lf2,o.I .O l o ,o .o 3.3 1.2 .o l n 

TASK PILOT COMMENTS 

EXCELLENT 
GOOD SOLID DESIGN, 

AF CONTRO SYST M 
RIGGING IS MORE DIFFICULT THAN MOST? GOOD 

!!!HIF IS SIMbLY No? dESIGNED FOR ASSEMBLY/DISASSEYRLY 
NECESSARY FOR A SAILPLANE. 

.oo 6.00 .oo 5.000 1.000 

.OO .I30 4.500 ,500 

:X8 
PO008 

.gno 

.oo . 

.oo $:S8 *no 
*l-JO *on 

2.090 
1.R 5 

.O I! 0 

.2 7 

;J go”: 2% ::gi $3 
2.00 *Cl0 2.0no .ooo 

.n .o 2.0 .O .n l o 1.A a39 

5% 
:81 

j:g 000 
.no 5*8X8 

:0r, 
.no 3:ono 

m! 
:ooo 

*DO 
.OO s .no x$! .oo . 1:%X 

.o .I) 4.0 2.2 .ll .n 3.7 1.80 



W+WWWI ZEROS INDICATE NO RATING BY PILOT ******* SAILPLANE I DATA 

PILO 
TASK DESCRIPTION OF TASKS 1 2 3 A 5 6 7 AVER. ST0 OEV 

$ 
6. PILOT OPINION OF COCKPIT LAYOUT 3.00 

I. PILOT COMFORT 8 2. 3. CONTROL INSTRUMENT SYSTEM DISPLAY ARRANGEMENT 3’88 . 

il 4. 5, PILOT PILOT VISIBILITY SAFETY 5:88 3.00 
75 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2,..) 3.0 .6 3.2 .4 3.0 .6 1.7 .4 3.5 05 3.6 .7 4.0 1.6 3.2 l*Ol 

TASK PILOT COMHENTS 

I %% UNCOMFORTABLE 

4 
SIT TOO LOW IN A/C 
RUDDER PEDALS UNDESIRABLE CHANGING TYPE 

2 STICK HITS LEG WITH FULL AILERON THROW 

:: 
FLT INSTRUMENTS GOOD, HOWEVEK COMPASS LoCATEc TOO FAR FORWARD 
AND ALMOST REQUIRES LIGHT TO SEE NUMREQS 

i I~~:~1bFT~O~~~rTM8R81NAt 0 HI H WHICH REDUCES DOWN VISIBILTTY 
NOT GOOD AFT OR FORWARD DOWN 

1 LIGHT WOODEN STRUCTURE 
PILOT PROTECTION MINIMA 
PILOT COMFORT IS POOR, b ISIBILITY IS RESTRICTED SOMEWHAT, INSUFFI- 
CIQICILNT LEG SPACE, TOP HINGED RUDDER PEDALS TAKES SOME GETTING I!SEl, 

I 

N t s CUSHIONS-LEGS INTERFERE WITH FULL AILEPON-HAMD TO SEE COMPASS 
$A? BACK NOT PROPERLY DESIGNED. HEAD THROUGH [FISH OWLC 
CONCERN AROUT PILOT PROTECTION. TOP H NGEO RUDDER 

~ 
P @ 

GIVES 5 ME. 
DALS UNSATIS F AC. 

3 
POOR LATERAL, DOWNWARD AND REARWARD V SIRILITY STICK T 0 FAR FORWARD 

7 
LONG. TRIM CONTROL TOO FAR FOR’*!ARD STIRRUP RUDDER PEOAL !2 UNOERSIRAULE 
EXCESSIVE AIR LEAKAGE IN COCKPIT SEAL. 

SAILPLANE 2 DATA 

TASK DESCRIPTION OF TASKS 
PILO 

7 3 7 AVER. ST0 DEV 

s G. PILOT OPINION OF COCKPIT LAYOUT 
:‘% 

2.ou 3.00 ."O l on 4900 2.nn 
” 

plL~~o~o~‘y”s”T~M CON INSTRUMENT DISPLAY ARRANGEMENT 
. 2.00 '$1: 4.00 G 2. 3. 2.00 1.00 :*$!I . P:! 8 

:P 
4. PILOT VISIBILITY 5. PILOT SAFETY ::8X ;:$I ::2 

zz 
4:oo 3.5110 .500 

75 AVER, AND STD. DEV. OF SUBTASKS(Er 1,2,*.) 1.6 .A 2.2 1.1 2.8 1.0 1.6 l.l' 3.2 l 7 3.0 .9 2.0 .7 29.4 1.07 

TASK PILOT COMMENTS 

7 2 NOT VERY COMFORTABLE 
ARM OUTSTRETCHED 

h 
TRIM LEVER IN POOR LOCATION--STICK TOO FAR FwD. 

: 

TR!MMEH TOO FAR BACK, HARD TO REACH AND HARU To GPERATE 

: %%iGiOO FAR FWD 

0 
FACTORY STICK IS tK. TEST SHIP HAD A NON-STAMDARD TYDE. 
ELECTRIC VARIO INOPERATIVE 

h WOHTAGE OF INSTRUMENT/RADIO SPACE. 

A6d%‘A~A~E CAN COVE 



****f** ZEROS INDICATE NO RATING BY PILOT ******* 

TASK DESCRIPTION OF TASKS 

SAILPLANE 3 DATA 

PILOT 
1 2 3 u 5 6 7 AVER. STD OLV 

B.l~I~~~o~p$~@~R~F COCKPIT LAYOUT 

2. CONTROL SYSTEM ARRANGEMENT 
3. INSTRUMENT DISPLAY 
4. PILOT VISIBILITY 
5. PILOT SAFETY 

75 AVER. AND STD. DEV. OF SUBTASKS~EX 1,2,..) 2.0 l 9 1.7 .A 2.n .6 1.8 1.0 2.0 09 3.4 1.9 2.2 1.6 2.2 1*29 

TASK PILOT COMMENTS 

87 ? 
VERY GOOD, BETTER THAN SAILPLANE 2. COULD USE MORE VENTILATION 

: 
3 

: 
2 

$;;fiNFTICKp RELEASE LEVER TOO FAR FWD. 

TOW R LEASE HARD TO RE 
ELEVA OR OFFSET SO THA F e 

Clip BRAKE e 
POSITIVE GC 

6 

LITTLE AWKWARD To PEACp. 
GIVES Up ELFVA OR IN UT, VEPY 

z h 

BAD AT SPEED. 

:?i 
2 

‘$I~~~~;~T~~O COULD BE IMPROVED 

f 

FWD AND DOWN SLIGHTLY OBSCURED 

if 

VERY GOOD 

2 

t: z 

COCKPIT CONSERUFTION MINIMAL 5N STRENGTH 
GLASS FUSELA E OoR ENERGY AR OREER 
NOT AS GOOD A SAILPLANE 4 

3 

SEAT BELT INSTALLATION WAS SUCH THAT SEAT BELT ADJUSTMENT WAS 
DIFFICULT. PROBABLY IMPOSSIBLE IN FLIGHT. 
WENT OFF RUNWAY AND OVER A DITCH. NOTHING BPOK N BUT F FLINGS. 
S AT BELT A L TTLE LOOSE, SO BOUNCED HEAD ON CAEOPY. SFAT BELT 
A JUSTMENT DI b F FICULT. 
A DITIONA NO E STRENGTH SHOULD BE ADDED TO PROTECT PILOTtS FEET/LEGS 
11 CASE Ok BAij LANDIHG. 
INSTRUMENT PANEL TOO FAR FWDI 
IS NOT DIRECTLY VISIBLE. 

ACTUALLY WITH CUsHIONS# THE PANEL 

~8~LflEt?iA!!~C%1@!& ~~~~P~~~b~.w*~~A~~o~~~~~~c~~ CONTROL STICK 

8~~~AeBcKT?KBg~~YS~,~~~~~~ DIFFICULT 90 UNLOCK. Ruu&RC:b$;TMENT 
THOUT MOVIN HAND ON CONTRO 

AND EASE OF ADJUSTMENT EXCELLENT. 
CANNOT REACH TO RELEA --NEED ROPE; 
PANEL; TRIM CON)PIROL TI%NG AND IRRITAFING 

ANNO 
T 

PEACH SWITCHES oh] FVD 
0 USE. 

SAILPLANE 4 DATA 

TASK DESCRIPTION OF TASKS 1 7 
PILOJ u 5 6 7 AVER. STD DEV 

6. PILOT OPINION OF COCKPIT LAYOUT 
1. PILOT COMFORT 
2. CONTROL SYSTEM ARRANGEMENT 
3. INSTRUMENT DISPLAY 
4. PILOT VISIBILITY 
5. PILOT SAFETY 

.oo .oo HX 5*00 4.250 
000 2.00 

3:oo 
2.00 2.333 

000 :8! 7*00 
.oo 2.no 

?IX 
t$% 

.oo 4.00 ’ 1:ess .oo 2.00 2.00 1.00 :%i . % . .no 1.600. ‘:P% 

75 AVER. ANO STD. DEV. OF SUATASKS(EX 1#2#..) .O 10 2.7 .9 2.R 1.7 1.6 .A 2.n .h 3.0 1.3 3.0 2*3 2.5 I.50 

TASK PILOT COMMENTS 

GOOD 
HEAD ALMOST TOUCHES THE CANOPY WHICH CAN LEAD 

36RAD FLAP 

COCKPIT IS SMALL. MY 

i!8M@! &&Sc6~T&@“!&#~~ FOR 1.3’ 
FLAPS UNHANDY, COMPLICATED, EXCESSIV! 
(SOARING FLAP NOT PUT UP BEFOREI 
FLAP HANDLE, TRIM HANDLE, AND RI 
TRIM CONTROL Is TOO FAR FROM PII 
AND FORCES ARE TOO HIGH AT MAX I 
THE TRIM CONTROL Is A LITTLE AWI 
OPERATION OF Fq,Ap HANDLE REQUIRI 
TOW RELEASE NO OBVI-“- 

_^.,_ 

THERMOMETER NOT NEEC 
WHILE VIS BILITY ANC 
ARE LESS &AN DESIRABLE. APPEARANCE IS PO’ 

YF\‘~B’~oXBR~~~T~~‘~A~~~~~~~ ~kA~o&?SBi&lKo~ 

E FORCES, SUSCEPTIBLE To MIS-1fSE 
I LANDING FLAP OPERATED) 
TAKE SHOULD BE IMPROVED 

!:‘A; SPEEDS. 
FLAP CONTROL IS TOO COMPLICATED 

(WARD TO REACH AND TO MOVE PRECISELY. 
ES ABOUT 80-90 R: OF PILOT APPLICATION. 

OUSI LOOKS LIKE AN AIRVENT. 

!E:OMFoRT-AR~ GOOD! 



l ++L*** ZEROS INDICATE NO RATING BY PILOT ****a** 

SAILPLANE 5 DATA 

i ASK DESCRIPTION OF TASKS 1 
PILOT 

2 3 " 5 6 7 AVER. STD DEV 

B. PILOT OPINION OF COCKPIT LAYOUT 

75 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2*..) 2.2 1.0 2.2 04 2.0 .h .O l O l o l ll 3.4 1.9 1.0 .n 2*2 1.28 

TASK PILOT COMMENTS 

SAILPLANE 6 OATA 

TASK DESCRIPTION OF TASKS 1 2 
PILO 

3 4 5 6 7 AVER. STD DEV 

.oo 

2% 288 1% 1::: 

1.no .n0 2.0no 1.000 

000 IOn0 3.00 1.667 .oo 
'$0" 

3.00 3.00 l.no 2.667 :;:il 
.oo 000 f'% 
l oo 

2.00 
1.00 1:oo 

I% 
1:oo 

EF 
1:oo 

P*% 
Iton 

:ZSF 
,000 

75 AVER. AND STD. DEV. OF SUBTASKS(EX IrE,..) .O l o 1.7 14 2.n .o 1.8 .7 1.6 .!I 2.2 1.2 2.2 1.2 ia9 l 94 

TASK PILOT COMPENTS 

f 1 %ibLb%EL SHOULD BE ONR’,~‘GT~ID oF COCKP T 

8 
t 

aeteK;~ggLFltC:60.‘~Ryll WHE L !iN WRONG S!DE. 
TOW R LEASE SHOULD BE OFF TO LEFT SIDE. TRIM WHEEL ON LEFT SI@E 
TRIM ONTROL SHOULD BE ON LEFT SIDE OF COCKPIT. STICK TOO F4R FWO 

5 
P 

AT MOST FWD POSITION 
FAIRLY POOR ON THIS GLIDER, 
NON STANDARD 

SHOULD HAVE COMPENSATED VARIOMETERS 

1% 

Sf 

EXCELLENT 

fGFLk’NT UGSTANTIAL COCKPIT STRUCTURE 
TRIM WRONG SIDE AND HARD TO USE 

f 

3 GOOD, SAF DES1 N FEATURES IN C CKPIT. 
AERODYNAM C COM ROMISES MADE FO8 THE SAKE OF ROOMINESS F 8 

I WOULD OUESTION SOME OF THE 

Fi~0 DPVE BRXK~ 
OhTR L TRA E IS MUCH TOO EXTENSIVE FOR RUDFER, AILERON, ELEVATOR, 



wb**** ZEROS INDICATE NO RATING 0Y PILOT ******I 

TASK DESCRIPTION OF TASKS 

SAILPLANE 1 DATA 

1 
PILO 

2 j u 5 6 7 AVER. STD DEV 

II. SMOOTH AIR MANEUVERING 
As PILOT OPIN OF INITIAL TAKEOFF RLL 

;: %r’l%E %‘p”%NE IN INIT. ROLL 

1.50 1.00 .nu .oo 
:$i 

*on 1.125 
1.00 .OO 3.00 :;t3 

ll:o”o” 
.OO 2% itno .490 

2.flfJ 4:50 1.00 N . 1.191 

76 AVER. AND STD. DEV. OF SUBTASKSLEX 1,2,..1 1.0 l O 1.0 l n 1.5 .5 2.0 .n 3.2 1.3 1.0 .O 2.0 .n 1.7 097 

TASK PILOT COMMENTS 

~~C~k~Er~WC~Aa~ST$ISTIC~ IN TH+S PHASE OF THF FLIGHT 
ULL FO WARD S ICK AND WAS 5 ILL GOING UP WHILE 

TOWPLANE WAS STILL ON GROUND. PROBABLY SHOULD HAVE RELEASED. 
NO PROBLEMS IN TAKE OFF, INCLUDING LIGHT CROSSWIND 9KTS145DEG TO .wY 

TASK DESCRIPTION OF TASKS 

SAILPLANE 2 DATA 

PILOT 
1 ? 3 u 5 6 7 AVER, STD OEV 

II* SMOOTH AIR MANEUVERING 
A* PILOT OPIN OF INITIAL TAKEOFF RLL 

le TOWLINE HOOKUP 
2. CONTROL OF PLANE IN INIT. ROLL 

5*% 
l:oo 

I:% 
l 490 

;:g: 

::3”0 999 

2:88 
.6G 9 

2.00 .990 

76 AVER. AND STD. DEV. OF SUBTASKSLEX 1,2,..) 1.5 l 5 2.0 .n 3.0 1.0 4.0 rr! 3.5 .s 3.5 .5 2.0 .n 2.7 l 99 

TASK PILOT COMMENTS 

!h??Ett68Er;CY TO DROP A WING ON RoLLOUT:. STICK L&T;ON IS 

‘ICI%+‘RUDDER, LOCATION OF CONTROL STICK, CONTROL STICK SHOPT 
,:-LACK OF CONTROL FORCES, AND LACK OF SAILPLANE 2 EXPERIENCE -.. ^_^_ - ^ ^__.-e^* 

-INITIAL.ROLLr FELT LIKE NOT ENOUGH 
R FORWARD 

;k%:L” IN I-OUK 1.0, LONIKUL 
WING ALMOST ALWAYS DRAGGED ON 
RUDDER go ST Y L NE0 U STICK TOO FAI 
AILE ON INE!FEC+IVE A!*FIRST EVEN WITI 
NO PROBLEMS IN TAKEOFF, INCLUDING LIGH 

t-l FLAPS IN THE NEGATIVE 
T CROSSWIND(9KTS, ,785RAD Tp RW 



**et*** ZEROS INDICATE NO RATING BY PILOT ******* 

SAILPLANE 3 DATA 

TASK DESCRIPTION OF TASKS 1 
PILOT 

2 3 u 5 6 7 AVER. STD DEV 
12 

iP 
15 

II. SMOOTH AIR MANEUVERING 3.00 .no 
A. PILOT OPIN OF INITIAL TAKEOFF RLL 2.no 

.oo 2*00 000 2.333 ,471 
f% 4*00 .OO 3:% 233: :7?! 

h: E%f# !F”O%NE IN INIT. ROLL 2.00 2:oo 3::: ii DO0 2:571 . 7 28 
76 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2*..) 2.5 05 3.0 1.0 1.5 .5 2.0 .n 2..0 l o 3.5 05 2.5 .5 2.5 064 

TASK PILOT COM”ENTS 

;&TL;$#b, PUMPS ELEVATOR 

PULLED ON ROPE EXTENSION BECAUSE HANDLE TOO FAR FWO. 

CROSS WfND CABABILiTY MAi?GINAr 
V SIEIIL TY AN DIR CTION L CO TROL LIMITED 

UDDER WEEK DURING ROLL. 
,7,9 DIv RGES, TOO DANGEROUS, 

EASY 0 0 0 WING TO GROUN? fXTRF”F 
NO PROBLEM WITH INITIAL TAKEOFF ROLL 
ON TAKEOFF ROLL WITH AIR VENT OPEN, SAND AND ROCKS WERE PLOWN 
THROUGH THE VENT INTO THE COCKPIT BY THE TOWPLANE. 

SAILPLANE 4 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILO 

12 II* SMOOTH AIR MANEUVERING 

1: 
TAKEOFF RLL 

15 

000 .oo 
.oo 

2.00 
000 
.oo 

f:8tl 
3.00 

5:$ 
2.00 

76 AVER. ANC STD. DEV. OF SUBTASKS(EX 1,2,..) 

TASK PILOT 

.O l n 2.0 1.n 2.0 .o 

COMMENTS 

Y 5 6 7 AVER. STD OEV 

1.0 l n 1.5 l 5 1.5 95 1.5 .5 1.6 064 

IF XCELLENT AERODYNAMICALLY, CONFUSING FOR PILOT SINCE HE ALWAYS 
El-EASE FOR HOOKUP. 

PULLS 



**se*** ZEROS INDICATE NO RATING BY PILOT ******* 

SAILPLANE 5 DATA 

TASK 
PILO 

DESCRIPTION OF TASKS 1 2 3 0 5 6 7 AVER. ST0 DEV 

II. SMOOTH AIR MANEUVERING 
A. PILOT OPIh OF INITIAL TAKEOFF RLL 

1. TOWLINE HOOKUP 
2. CONTROL OF PLANE IN INIT. ROLL 

;*008 $*18 
.flO 000 3.000 1.265 

2:oo l 

.CO :88 z 000 Y-18 

::",!I 
.n0 .OO 4.00 2:no 

'Jd?Z?X 
3:2IIO 

PE 

4.00 .PO l oo 5.00 2.rlr) 1:166 

76 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2,*.) 2.5 .5 3.0 l.n 2.0 1.0 ,o .n .n -0 4.5 .5 2.0 .@ 298 1.17 

TASK PILOT COMMENTS 

13 

:P 
: 

RUDDER INEFFECTIVE, FLAP/AILERON MOVEMENT NECESSARY TO CONTROL 

k 

WING LEVEL 
POOR LOCATION 
TOW RELEASE TOO FAR FROM PILOT’S SHOULDER. TOW HOOK TOO FAR AFT 

~B~‘~~P~I~~IC-~Y~EEF~~~~~‘CONTR~L LIMITED 
AILERONS WEAK* RUODER WEAK, LIMITED CROSSWIND CAPABILITY 
THE USE OF UP-FLAP TO IMPROVE AILERONS IN CROSSWINU TS AN UNDESIRABLE 
PROCEDURAL COMPLICATION. THE UNBALANCED LONGITUDINAL CONTROL 
CIRCUIT CAUSES THE STICK To BOUNCE FORE ANO AFT WHILF ROLLING 0VEp 
B MPY GR UND 
N 8 F SIGNI ICANT PROBLEMS. 
g~~~~“B~~ERp:glfi~~~~FF~~‘~rG 

SLIGHT BOUNCE ON TAKEOFF WHICH COULD BE 

W AhE SHOULD R FOLLOkED HIGHER +HAaNW!% PRoBABLy &’ wAS ?lCoT ERRoR 

CROSSWINDS A MAJi)R 
NO PROBLEMS ON 

PROBL M. MAX VECTOR PROBAEJLY ABOUT 
TAKEOFF(S EARMAN TOW) F 

15KNOTS. 

SAILPLANE 6 DATA 

TASK DESCRIPTION OF TASKS 1 2 PILO u 5 6 7 AVER. STD DEV 

II. l oo 
l oo f:88 ::gi 

.oo 

.no 3::: $:8X 
1DOO 
2*00 i:gFi :% 

:I8 ::X8 f:88 1% 2X8 ii:88 k88 f:833 ::iw 

76 AVER. AND STD. DEV, OF SuBTAsKS(EX lt2vo~I .O l O 2.5 1.5 1.5 .5 1.0 .n 2.0 .o 3.0 1.0 1.5 .FJ 1.9 1*04 

TASK PILOT COMMENTS 

12 WHEN PILOT OVERCONTROLS PITCH EVER 

$2 2 
P -%%:FE AUTHORITY AND 



SAILPLANE 1 @ATA 

TASK 
PILOT 

DESCRIPTION OF TASKS 1 7 3 II 5 6 7 AVER. STD DEV 

“‘si’t%BcPfF~~~~~G~~~~~ POSITION 

41 RELEASE CHARACTERISTICS 

1.50 1.00 2.00 .no .oo I.00 .llO 1.375 ,415 
1.429 

#;J pg pi go pi pi $K$ g&p8 lip; 
1.00 .oo 2:oo l:ao 2:oo l:oo 2:nn i:sno .500 

77 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2,..) 1.3 04 2.3 l.? 1.3 .4 2.2 1.1 3.1. .9 1.7 1.3 2.0 l*% 2.0 1.27 

TASK PILOT COM’JENTS 

INSUFFICIENT ELEVATOR TRIM. REQUIRES ABOUT 13N CONSTANT PUSH FORCF 

RiADICIE 53 8 ‘I’ 0 M HDg WI i ‘: $!i T~X~~~kF~:NC~8~~P:~~G OF TowPLANEC* 
INEFFECTIVE-UNSATISFACTORY 
POOR N NEXISTENT 
MAX TR P M SPEED 45-5oKTS , HOWEVER FORCES ARE LIGHT THROUGH SPEED RANGE 

E~f~~BTi;:,,ar~~stt:~~~~~~~~L DAMPED--LIGHT CONTRnL FORCES 

!L&DER CANNOT BE TRIMMED ON Tow. WOULD BE TIRESOME A9 A CROSS-cOUh@TRY 

$~P6~~~U~8ER~AP9-E8~c~W8NF~~~~KIN TOW, CONTROL VERY GOon IN TOW. 
BOXING SAILPLANE IS SIMPLE T4S.K , WINGS LEVELtAOEOUATF RUDDER CONTQOLI 

SAILPLANE ? nATA 

TASK DESCRIPTION OF TASKS 1 2 PILO 3 11 5 6 7 AVER.STOOEV 

8. PILOT oPION OF TOW 
la 

5 
ASE OF MAINTAINING POSITION 
IRCRAFT TRIM 

6: CONTROL IN PROPWASH 
4. RELEASE CHARACTERISTICS 

77 AVER. AND STD* DEV. OF SuBTASKStEx 1,2,..) 1.0 l 0 2.3 .s 2.5 .s 2.2 .A 2.7 l 4 2.2 .4 2.2 .4 2.2 .72 

TASK PILOT COMYENTS 

> BOX TOWPLANE ^--..e-r 

NT-TBIM AVAILABLE HOWEVERR EACH DETENT RESULTED TN AT LEAST 

INSUFFICIENT RUDDER Tl 

IR CTIONAL-COULD NOT B x Tow v 
P 6 

RY WELL 
AI LY LARGE AILERON DE LECTION ARE REQUIREO. P 5 

$&&$~~ PUSH FORCES ON STICK 
;81;1~,,;, Ihl nTQC,-TT,Vdnl 

HANDLE’ 

BY Ci?N’~OLs LEA AN ) LIGHT RUDDER FORCES. GEAR RETRACTION FOKCES ARE HEAVY, 
SLIGHT OVERSHOOT WHEN MOVING BACK TO CENTEyNFF;M 

FUR6R~~,~~~a~I~FI,“,I~~ COMING FRPM THE BACF 
RCES, EXCE SIVE FRIC ION. 

FOoR 

OR~EijtiiXfi~Ej”A~CJUIRED FOR DIRECTIONAL-LATpAL CONTROL 
S EXCELLENTLY. _^.. - EASILY UPSET BY DRAUGHTS BUT EASILY RESTOREP 

~,i” FLY WAS IN ROUGH AIR. HAD TO WORK To RETIURH To CORRECT 

fN%StKNfiARD STICK TOO FAR FORWARD RESULTING IN TROUSLE HOLDING 
NOSE DOWN AT HIGH Tow SPEEDS* 
ADEQUATE RUDDER CONTROL TO 60x TOWPLANE WITH WINGS LFVELI SMALL BIIT 
FREQUENT STICK AND RUDDER INPUTS REQUIRED IN NORMAL TOW. 



*+***a* ZEROS INDICATE NO RATING BY PILOT ******* 

TASK DEsCRIpTIO,N OF TASKS 

77 AVER. AND STD. DEV. OF SUBTASKS(EX I~z~..I 

TASK PILOT 

SAILPLANE 3 DATA 

1 
PILO 

2 3 ‘1 5 6 7 AVER. STD QEV 

2.00 2*00 3.00 .oo 3.00 2*500 
2.00 31flo 

3J’% 
3.00 :*:z 

2:oo 
2.2Rb :75% 

:*:o” 
3:00 

2:oo 5’80” 
2.00 2:no 

2.nn :*5f57’ 
2:167 

:Z 
P.llO ,607 

1.7 l 0 2.0 *II 2.2 .4 2.5 .9 2.5 .5 2.5 .5 1.7 .4 2.2 .67 

COMMENTS 

FWO VISIBILITY LIMITED 

S NEGLIGIBLE. WHEN PULLED Up AND PUSHED OVFR, 

0 0Y ELIMINATING THE uLLu WE CORRECTED 9Y THE PBLOT ~‘~~$,0,,,, 

PRIOR TO RELEASE. 
NO COMMENTS, VERY GOOD 

~~&Tf@~~R~oNTRfiL 4” fiTCH 
COMES UP SIDE 

EAR ET AC or4 MORE COMFORTABLE THAN SAILPLANE 2. TOW I. 
OF FUSELAGE WHEN BOXING TOWPLANE. 

#ftB %#b@ C’!NFEl%D, HAD TO LY L W 
E F S T TO RIGHT 20 I ~OULPoS~~EA~S~~Ds~~~~&.SHIELDI 

WITHOUT USE OF RUDDER, NOSE WANDERS ABOUT 314 TOWPLANE SPAN. No PROB. 

TASK DESCRIPTION OF TASKS 

19 

it 

“‘:P1hH~~g~~#,]7FsXP”I”o POSITION 

3. CONTR L IN PROPWASH 
20 4. RELEA E CHARACTERISTICS 2 

77 AVER, AND STD. DEV, OF SUBTASKSLEX 1~2~*.) .O 00 1.7 -5 3.0 .7 2.0 .7 1.7 .U 2.5 .9 1.7 .4 2.1 .i30 

TASK PILOT COMMENTS 

SAILPLANE 4 @ATA 

AVER. STD OEV 

THIS SAILPLANE WAS EASY TO LOCK IN POSITION. 

ZTUATE TRIM LEVER TO OBTAIN PRECISE 
TOO FAR FROM PILOT. 

$&Dow”* 
THAT NOSE UP BREAKOUT FORCE LESS THAN 

NOSE DOWN FELT LIKE A LSTOPC. 

HANDLING DURING TOW IS GOOD, ONLY ANNOYING CHARACTERISTIC Is ~01s~ 
STR NG POSITIVf TR&b! FORC CAUS S UNWANTED PITCH CHAMGEsfATTITUDE~ 
&OW WHEN HI TIN A GUS! W”I& INgREAsES/DECR ASE 

ER co TR L MORE THAN AD Q ATE T 
ET FROM POWPLANE WITH wfN& LEVEL 

MAINTAIN WFNG ZECf%ZE~~~E~AL 



+***w* ZEROS INDICATE NO RATING BY PILOT ******* 

SAILPLANF 5 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILO 

3 q 5 b 7 AVER. ST0 OCV 

s.PI ToPON FTW 
1. %E O$ MAPNTAPNING POSITION 
2. AIRCRAFT TRIM 
3. CONTROL IN PROPWASH 
4. RELEASE CHARACTERISTICS 

1 l oo 
.PO 

l oo $:$8 pi .flO :% 
l oo 

3 p& -00 3%: 

f’% $GE 
.nu 

l:oo 
:oo .PU $1 

3.00 
3.00 4:oo 

kf%! 

I*1 8 
2.00 .bO .oo 2.00 2.00 pi . ,433 

77 AVER. AND STD. DEV. OF SUGTASKS(EX 1,2,..1 1.3 04 2.3 .5 2.0 .O .o .r .o *(I 2.7 .4 3.2 1.3 2.3 I*00 

TASK PILOT COMMENTS 

TASK 

SAILPLANE 6 DATA 

DESCRIPTION OF TASKS 
1 2 

PILOJ 
4 5 6 7 AVER. STD DEV 

8. PILOT OP ON OF TOW 
1. EASE 0 F 

AIRCRAFT 
MAINTAINING P9SITION 

2. TRIM 
3. CONTROL IN PROPWASH 
4. RELEASE CHARACTERISTICS 

.oo 
000 $:88 .110 

l.“U 
l.flO 

:gi 
::;“o 

2.00 

::g 

p;r; 
3% 

l oo 1:ro 
2% 

$:X8 
4.00 

2:oo zJ8 . 1.833 .6.57 
77 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2,..1 .O -0 1.0 ro 2.0 .7 1.5 05 2.5 85 2.5 .9 2.0 1.2 2.0 092 

TASK PILOT COMMENTS 

1’7’ 
3 

5 

EXCELLENT 

9 

l$DSTICK~ ARM OUTSTRETCHED 

NOT ENOUGH NOSE DOlN TRIM 

3 :: 

VTRIM MAX 65IAS WITH SINGLE 91~0~ 
DETTER THAN MOST 

33 z 
!$%YMELY EASY TO TO 
OR TbRb”LENCE--THIS ;iGflf 

LERONS OSCILLATE OSCASIONALLY IN PROPHASH 

3: 2 

ALARM STUUENT 
VERY GOOD TOW CHARACTERISTICSv NOISER 

377 :: 
RUDDER FORCE TOO HIGH FOR GOOD HARMONY 

THAN OTHFRS. 

UNABLE TO TRIM OUT PITCHUP-HAD TO HOLD FWD FORCE CONTINOIJSLY. 
GOOD IN HOLDING STABLE Tow POSITION, HOWEVER. 

VERY 



WI 
a3 

a****** ZEROS INDICATE NO RATING BY PILOT ******* 
SAILPLANE 1 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILO u 5 b 7 AVER. STD DEV 

c. PILOT OPIN OF LONG. HANDLING 
l. EASE OF EST 8 MAIN CON AIRSPEED 
5; f’~.$!~ @$yT:$$T!jVER SPEED RANGE 

4. STICK FORCE GKADIENT 

g* $E"K ~f%~Ds~xm:~y 
7: RETURN TO TRIM 
8. MANEUVERING RESPSE 

10. 9. PHUGOID DIVE RECOVERY CHARACTERISTICS 

78 AVER. AND STD. DEV. OF SUBTASKS(EX 1*2**.) 1.5 *A 1.6 113 1.6 .7 1.6 1.1 2.3 .d 1.b 1.0 2.1 *A 1.7 .96 

TASK PILOT COMMENTS 

E! \sy TO OBTAIN, BUT HAD TO HOLD A FORCE AT SPEEDS ABOVE 4aKTS. 
VERY EASY TASK 
~i3+Mb?$;JJ~SATISFACTORY 

i;;Xi %%‘~PEED 48KTs. 
COULD ONLY TRIM TO 61 IAS 
$!!:~~~‘#?#: ~B~~DD~:~HT~:rLF~BDM~~I~‘~~‘~~~~S-N~EDS FULL TRIM CAP* 
EXC LLENT 
NO ROBLEMS AT ALL IN OVER [GL OR UNDESIRABLE RESPONSE 
EXcEtLENf 
LIGH tlU GOOD-RARELY BOTHER TRIMMING WHILE SOARING 
VERY GOOD 

%i;S%“ME IS 
TRIMMER INOPERA t 

VIDENCED RY STICK FORCE GRADIEMT 

RAN OU’I OF TRIM 
IVE BUT PROBABLY WOULD RETURN To TRIM 

$b~b$?~ STABLE AT 52KTS 
._I ,_^ . , 

;E?f;?hE TOO LIGHT STABILITY CAUSES G TO BUILDUp DURING DIVE ACCEL. 
MODERATE STICK FORCE REQUIRED 

&f 
-18N/F IN TURNING FLIfHT AT 
ABILI Y INDUC D G DUR NG DIV 2 

2KTS P S TIV 

EXCELLENT LONG1 F UDINAL STABILITY, VERY PERCEPTI LE STICK TRAVEL AND 
FORCE REQUIRED FOR SPEED CHANGE. 

RECOVgRj LE~D~N~oo~ASE OF OVER G 

NON LINEAR RES ONSE DURING PRECISE 
ATTITUDE CHANGEtSLOWER RESPONSE TO PUSH THAN TO PULL). 
$$# ;@$EF;‘iAkSL EXCELLENT 

PITCH-ROLL CONTROL AND RESPONSE HARMONY IS VERY GOOD 



******* ZEROS INDICATE NO RATING BY PILOT ******* 
SAILPLANE 2 DATA 

TASK 
PILll 

DESCRIPTION OF TASKS 1 7 J 4 5 6 7 AVER. STD DEV 

2.wo .49n 
2.429 .728 

P:SS8 :EJii 

f::% 
,990 
.500 

3.no 

?88 
:*:s 

2:on 
SZR57 

ji*s:z 3,no . :%I 

70 AVER* AND STD. DEV. OF SUSTA 78 AVERY AND STD. DEV. OF SUSTASKS(EX 1,2~..) 

TASK PILOT TASK PILOT 

2.7 1.3 1.9 .o 2.R .6 2.3 l P 2.6 .7 7.6 .7 2.9 .7 2.6 .89 

COMVENTS 

ALMOST NEUTRAL STATIC LO*!G. STAB. 

##3 ~~WEE~P:~L~“ER;IZ~S~N~~~‘~‘~~G~~ 

“,8fT~%!%[ 
VERY GOOD 

BECAUSE 
A/S 

OF WIDE FRICTION BAND 
W EN WAS DISPLACED To THE HIGH SIoF. VERY PO09 WHE”’ 

t%s”!%T”#~bi%~“d? J#& t@E?DE’ 
VTRIM 571AS DFLAP=O-LOW 49 HIGH 74, VTRIM 50 OFL&P=l, LOW 46 HIGH 60 
FLEAIBLE W?NG GIVES 

TR M 711A DFLAP=& OW 5’3 HIGH 85 “l”r4 03 
SPONGY FEEL FEEL 

SENSITIVE 
NO FORCE GRADIENT 
HAVE TO WORK AT COOROINATION~ ON, RUDDER RUDDER WEAK WEAK 

t$?$T;A%k%E~HUGOID 
DURING 1ST FLIGHT DIVERGENT AT HIGHER SPEED. END FLT. NEUTRfiL TO 

TLY POSTIV AT TRIM A/S 53 AND 78KTS. 
%$&~BLEI E ’ ONb PERIOD, DANGEROUS SOMETIMES, SOMETIMES NEUTRAL. 

.- gxeai g; 
VERr LLUHI 
NO FORCE GP 
ACCELERATE’ 
6~7~9 UNDEC 
AT SP EDS 1 
SENSI F IVE I 
ATTITUDE Ck 
THERE FOR b 
VERY LIGHT 

SLIGHTLY 0 VERGENT 
vTRIM 54IA & PERIOD 28SEC , VTRIM 701AS PERIOD 45SyC LIGHTLY DAMPED 
VERY LIGHT APPROX 4.5-9N/G 
NO FORCE GRADIENT 
ACCELERATES VERY RAPIDLY WITH NOSE DOWN 
6~7~9 UNDESIRABLE AT HIGH SPEEDS BECAUSE OF DIVERGENCE--NEUTRAL 
AT SP EDS UP TO 57-61 IAS. 
SENSI F IVE IN PITCH, VERY SMALL STICK MOVEMENTS NEEDED To MAKF PRECISF 
ATTITUDE CHANGES. TRIM WAS SET AT 5TH NOTCH FRoqfl KEaR AND LEFT 
THERE FOR MOST OF FLIGHT. 
VERY LIGHT STICK FORCES-VERY LIGHT GRADIENT--OK 



******* ZEROS INDICATE No RATING BY PILOT *se**** 
8 SAILPLANS 3 DATA 

TASK DESCRIPTION OF TASKS 1 7 PILOT3 II 5 6 7 AVEQ. STD DEV 

%A 
50 LAN TRIM YS OVER SPEED RANGE 

25 

C*;!1i%Ec$?NE8F ~“!%NH&~L%~~~~ 

: ITC SESIThITY 

$? 

4. STICK FORC 
50 STICK FIXE & 

GRADIENT 
STABILITY 

$9” 

6. STICK FREE STABILITY 
7. RETURN TO TRIM 

BII 

8. MANEUVERING RESPSE 
9. PHUGOID CHARACTERISTICS 

10. DIVE RECOVERY 

78 AVER. AND STD. DEV. OF SUBTASKSIEX 1,2,..) 4.4 3.7 3.1 1.5 2.5 .5 2.7 2.! 3.6 1.9 3.2 .7 2.4 .R 3.1 2.05 

TASK PILOT COMMENTS 

HOLDING ELEVATOR 
VARIATION WAS CON 

ONTROL 

BY NOTING SLIGHT A/C OSCILLATION: 
$ IRMED 

VTRIM 50KTS FRICTION BAND LOW 42 HIGH 53, VTQIM 60KT5 LOW 48 Hlr,H 68 

EASY TO MAINTAIN SPCEU. 

PRIM STOPS ARO~JT 801~s. 
) BUT CAN’T T4KE HAND OFF FO4 LONG 

vu 5LN31llvt 
RIRLY SENSITIVE 
FRY SENSITIVE, BUT LACK OF FORCE GRADIENT CAUSED SOME DIFFICULTY 

OBTAINING PR CISE PITCH INPUTS 
[ Tf OVER$ON?ROL AT HZGH SPEED. 

IT VE BU NO OVER CG PROBLEMS. 
H STICK oRCE 
3’fENT VER! LIGhT 

NOT UNPLEASANT 

-LY p C PTI LE 
5 IN @E$D Ub POOR IN BELOW TRIM SPEED. 
.iT RUT PFR~FPTTRI E CfGi.. __ . -..__, _-__ 

INSENSITIVE AT LOW SPEED 
FAIR 
SPEE 

Y GOOD 
_.e,.- tr Vs. POSITION GOOD. 

GOOD* FROM LOW SIDE (59’651poOR. QECAUSE 



f+**t*+ ZEROS INDICATE NO RATING Py PILOT ******* 

SAILPLANE 4 DATA 

TASK DESCRIPTION OF TASKS 1 2 p1Lo3 ” 5 6 7 AVER* STII DEV 
CD PILOTEO;IF( ;; LONG. HANDLING 

5: @&; ~~:T~~~IPRc~P”E~~R~~~~~ 
. 

4. STICK FORCE GRADIENT 
5. STICK FIXE@ STAHILITY 
6. STICK FREE STABILITY 
7. RETURN TO TRIM 
8 l ,\;ANEUVER ING HESPSE 

31 1;’ . g~~~O~~ccor~~~CTERISTICS 

78 AVER. ANO ST& DEV. OF SURTASKS(EX 1,2~..) .O l o 2.1 m5 2.6 .9’1.6 IP 2.2 .6 2.9 1.0 2.2 .6 2.3 .87 
TASK PILOT COMMENTS 

OCCASIONAL OVERSHOOT IS EXPERIFNCED WHEN CHANGES ARE ATTEMPTEO 
IAS EASY TO OBTAIN, HOWEVER, 
FOR MAlNTAINING IAS 

IT IS DIFFICULT To PCTUATE TRIM LEVEP 

HARD To ALJUST PRECISELY 
G;k$ i”o;RI,YI THROUGHOUT REQO TRIM RANGE 

VERY SENSITIVE 
FOUND CENTERING SPRING ANNOYING 
FORCE GRADIENT IS ThE RESULT OF WORKING AGAINST SPKIVBS. THIS 
RESULTS IN FORC S AS HIGH AS 19-22Yp 
f.0.~ LANDING, i ND 

DURING ALL MANEUVERS XCEPT 
MORE DESIRABLE. 

STICK FORCE/CGC . VERY LIGHT FORCFS wOuL b RE 
LIGHT GUT OK 
NONLINLARITY O&SERVE0 GOING RACK FROM 57 TO 52 OK. 
48 OSCILLATION BEGAN. SAME AS STICK FIXED 

<TARTING FROM 
P$I;;;EozTICK FORCE/V GRADIENT 
rnnn 

TRYM SPEED IS OESIREO AT END OF MANEUVER 
H CGC. 

:$v PLEASANT IF SAME . .._.. 
P$ITIVE FORCE GRADIENT WITI 

!A%%% NEUTRAL--APPROx. 16 

L”I# wA~02&J%~Ig?o~ M’ 
SEC PERIOD 
00ERATELY DAMPED 

---... -flAk%ITY WITH STIFF, INSEMSITIVE STICK. 
CONSISTENT. PLEASANT TO FLY 
OsAE$; TRIM CONDITION, PHUGOID OSCILLATION ‘7AS 

GL TOO’LIGHT. STICK FORCE PER DISPLACEMENT MAY PE ^,. ,.---_ - mc^ . _^_^ --^ --_ .._^ 



**a**** ZCROS INDICATE Nq RATING BY PILOT ******* 

SAILPLANE 5 DATA 

DESCRIPTION OF TASKS 

Co PILOT OPIlv OF LONG. HANOLING 
1. EASE OF EST & MAIN COtd AIRSPEED 
2. PLANE TRIM SYS OVER SPEED RANGE 
3. PITCH StSITIVITY 
4. STICK FORCE GRADIENT 

1 
PILOT 

2 3 u 5 6 ‘7 

E:“o”o 
.f-u .n0 
.nu .00 

K:Oo! 
.r0 
.nu 

5. STICK FIXED STABILITY 
$* ~5+~~NF~~ET~:~BILITY 

;:$i 
.nu 
.OO .oo 
.n0 
.n0 

.@O 
a* MANEUV RING R 

5 
PSE 

288 .oo 
9: ~~uGo*i! CHARA SERISTICS 

10. DIVt RECOVERY 
5::: 

.nu 

.nG 
2.00 .PO 

2% 
.oo 2.00 4.00 

78 AVER. AND STG. DEV. OF SUBTASKS(EX 1~2v..I 4.5 3.7 3.0 2.n 2.4 .s .o .!-I .o .o 3.0 .9 3.7 1.3 3.4 
TASK PILOT COMPENTS 

AVER. ST0 DEV 

PITCH RESPONS TO CONTROL INPUTS IS LIK 
CCHECK~NGC MOTION FOLLOWS MOST STICK is 

ACCELERATION COMMAMIC- 

UNABLE To TRIM TO FULL SP 
[;;H;ENsITIVE BUT NOT AS 6 

ED. 
IN U S-CVERSHOO? TENDENCY 

TRIM CAPABILITY STOPS AT ABOUT 75-PGKT 
AD AS SAILPLANE 3 

EXTREMELY LIGHT 

%%%? #C$x%& REQUIRE0 TO CHAYGE SPEED. 
EXTREMELY LIGHT GRAOIENT 

P 
IVERGES Ton FYTRFMF 
CL RESPOF iSE fG’svcb ELEYATOR INPUT IS APPRECIA8LY DELAYED, YAKING .*, L-r---..^ ^_ -a... . TIGHT PITCn >,LIZKLNU LJLI-I-LLULI. 

FRICTION PAN0 TOO WIDE TO RETURN EXACTLY 
VTRIM 60KT LOW 53 HIGH 
IS SEVLRAL DYNESr FwD S ? 

9 WITH VTRIM 6GKTp AFT STICK FORCE AT 47~T 
ICK FORCE AT 90KTS IS ABGUT 2.2N. 

IN COMBINATION WITH REVERSED STICK FORCES MAKES FOR POOR MANEUVERTNG 
CHARACTERISTICS 
EXCELLENT 

GdKLY Dl 
DIV RGES 1 

ci?L,yl%! 

i-00 EXTREME 
;$;X;: AT HIGH SPEED. 

2 s;flhq/GLY DIVERGE’dT-DID NOT LET IT COMPLETE A FULL CYCLE 

IBwEIGHT 
12OKTS) AFTER WINGOVERA;;EX~~;R~~P\~ASANT* 
7MLY TO RFSTRATN IT. 

- - .  *“.._ 

i6’iD OSCILLATIONS: SOMEWHAT BE;;‘” 
IN PRE 1% ATTIT~JDE CHANGES. 

I $$Aptd$;I WITH FLAP SETTING. 

PHUGOIU STRONGL 
IDOWN KNOB UNCOMFORTABLE AND AWKWARD TO OPERATE 
.Y DIVERGENT-FRICTION VERY Low Ih( SYSTEM (GOOD) 



******* ZEROS INDICATE No RATING BY PILOT ******* 

SAILPLANE 6 DATA 

TASK DESCRIPTION OF TASKS 1 2 PILO 4 5 6 7 AVER. STD DEV 

Co PILOT OPIN OF LONG. HANDLING 
1. EASE OF EST & MAIN CON AIRSPEED 

24 
2. PLANE TRIM SYS OVER SPEED RANGE 
3. PITCH SESITIVITY 

STICK FORC GRADIENT 

$8 

6: STICK FRE SSABILITY 
8’ STICK FIX@ TABILITY 

7. RETURN TO TRIM 
B. MANEUVERING RESPSE 

3P 18: i&t AECOVERY 
HU 0 D CHARACTERISTICS 

78 AVER. AND STD. DEV* OF SuBTASKS(EX 1,2,..) 

TASK PILOT 

.943 

.577 

?3:, 

1:%43z 
,400 
.74B 
,577 
.ooo 
,000 

.O 00 I.4 .5 2.4 .F1 2.0 .b 2.0 l 5 2.7 .0 1.7 .5 2.1 .73 

COMMENTS 

STICK FOPCES ARE ON HEAVY SIDE. 

L EXCESS ;$ 
B 

GOOD FOR TRAINER 

F 8Z1X%.p~E~ Too POWERFUL 
HIGH* BUT GOOD FOR TRAINER 

s 
UITE STABLE 

p$g:#;ETO BE POSITIVE 

6ig;T:@Et HEAVY FORCES ARE REQUIRED TO CHANGE AIRSPEED 
, w-s.*-- 

KWXF IVELY GOOD 
$z$D3Fa$g RETURN 

Ow 50 HIGH 5.4, VTRIM 651AS LOW 58 HIGH 79 

POSITIVE STICK FORCE/t GC 

b##E”%&D AT 6OKTj 

VTRIM 521AS 22SEC PERIOD, VTRIM 65IAS 26 SEC PERTOD 



******* ZEROS INDICATE No RATING BY PILOT ******* 
SAILPLANE 1 DATA 

TASK DESCRIPTION OF TASKS 1 
PILO 

2 3 u 5 6 7 AVER. STD DEV 

l 7BSRAD BANK TURN 
0047RAD BANK TURN 

79 AVER. AND STD. DEV. OF SuBTASKStEX 1,2,*.) 1.3 l 5 I.2 .A 1.4 .5 1.7 .7 2.2 .4 I.9 l R 2.0 .8 1.7 .72 

TASK PILOT COMMENTS 

VERY PLEASAN 
CONTROL HARM 
OCCASIONALLY 

IT 
ONY VERY GOOD 

TOO LIGHT 

!@!:~%EC AT’39 IAS 
9 TO 262 RAD./SEC AT SPEEDS CHECKED 

, .463RAD/SEC AT 571AS 

:v%O? .262&AD B 
E FORC REVERSED BUT GOOD OTHERWISE 

ANK REQD FOR MAX RUDDER DEFLECTION FOR CONSTANT HFADI 
ITIVE STABILITY HOWEVER A/S BLANKS OUT WITH YAW 

UDDER LOCKS 
EADY HEADING SIDESLIP--RUDDER FORCE GRADIENT LIGHTENS AFTERR ABOUT 
2 THROW, BUT NO REV RSAL* 

.-TCH UI”LIGHTLY POSI F 
FULL RUDDER REQUIRES .262RAD BANK-SLIGHT 

IVE DIHEDRAL EFFECT 

‘f+LE RUDDER REQUIRED FOR INITIAL ROLL* SLIGHTLY MORE FOR LATER 
~TICEABLE, BUT STILL IT Is POSSIBLE TO MAKE A GOOD TURKI WITH 

:$Y’%j’MAINTAIN COORDINATED CONTROL 

WSE U#FiD RUDDER--.262RAD ROLL IN 5 SEC WITH FULL 
391AS 

HyE%oUNT OF TOP STICK REQUIRED 

iNEUVERING FLIGHT 

AL--VERY GOOD--PITCH ROLL CONTROL AND RESPONSE 



******* ZEROS INDICATE No RATING BY PILOT **+**** 
SAILPLANE 2 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILO 

3 u 5 6 7 AVER. STD DLV 

D* PILOT OPINION OF LATERAL HANDLIYG 
1. AILERON FORCE GRADIENT 
2. RuDOER FORCE GRADIENT 

3: ~Pb~Se4~ECRX~BcS~~F~T~~~GE 
5. $fi=EDEF TURN ENTRY 

9: YAW DU E 
TO AILERON 
TO ROLL 

8. 
9* 

EA E OF MAIN. 
EA L OF .MAIN. s P:$xgi ;“A:: TYK 

79 AVER. AND STD. DEV. OF SUBTAsKS(EX 1~2~..) 1.9 l 7 2.1 .3 2.1 .6 2.5 -9 2.19 06 2.1 .I3 3.0 .El 2*4 WI30 

TASK PILOT COMMENTS 

tv& &R&CTION 
A M NY NOT GOOD--FOR LONG PERIODS OF TURNING FLT. IT 

..f$3~IoIjS THAT AILERON FORCES ARE TOO HEAVY. 

L%:n;kFECTIVE ENOUGH AT LOW SPEEDS WHEN EXECUTING RAPIOLYLY 
3.5 SEC AT THERMALLING SPEEDS 

BOUT .349RAD/sEc AVERAGE 
TRIM 7BIAS .489PAD/SEC, 
oT CHECKED 

VTRIM 521AS .384RAD/SEc 

~~~p~~~r~~~;A~~L~-N~ PROBLEM. RUDDER FORCE REvERsiS 
EQUIRED FOR MAXIMUM RUDDER DEFLEC ION FOR CoNSTbNT 

:&BALANCES 9uT ~0 PROBLEM. 
lFLAP=l, SPIRAL STAB LITY 
IUSUALF RUDDER OVER I3 

L‘ 
ALANti? 68 

HTLY MEG 1 V 
OUT 

MODERfiTE 
l/2 @L&TIOH 

IUFFICIENT RUT EVEN SO, THE TIJRN ENTRY l.lAs GOOD 

IAVE TO WORK AT RUDDER TO COORDINATE 
VERSE YAW 
CULT TO KEEP YAW STRING CENTERED 

‘P WORKING TO CENTER OF YAW STRING 
1 uiWN HANDS OFF 
DIFFICULT AT LOWER SPEEDS 

VATOR FORCE . -. _.._ - 
0 COORDINATE 
TO KING WALK 

DIl=F#J~~EAT LOWER SPEEDS 

IORDINATE 
LOW SPEE~~5+SEc.43~52IA~16000 AT-HIGH SPEEO(4SEC AT 70-P7) 

;;AToR; R 
RoLLI k 

SULTING NIBBLE FEEDS BACK TOPILOT VIA 

IAiING. 
G OSCILLATION IS AL 0 ENCOUNTERED DUPING LOW 

[LEARNING CURVEE FOR ?URN COORDINATION IS FAIRLY 
J SAILPLANE 2. LITC-.C%.TCC RUDDER DEFLECTION IS ACCOMPANIED BY CHANGED 

POSITIVE, HOWEVER, EXPERIENCED RUDDER LOCK ROTH 
LOSE A/S-WITH ABOUT l/2 Rll@DER,DEFLECTION. 

. .>- 
E$ATE RATE TURN ENTRY. 



***a*** ZEROS INDICATE NO RATING BY PILOT *MI**** 
SAILPLANF 3 DATA 

PILOT DESCRIPTION OF TASKS 1 2 3 u 5 6 7 

AVER a 

0.7B5RAD BANK T’JRN 
&:88 

1.047RAD BANK TURN 2.00 
2.00 
2.00 1.50 

, AND STD. DEV, OF SUBTASKStEX 1,2,..) 1.3 l 5 2.1 .6 2.0 .4 1.4 .7 2.R .h 2.0 

PILOT COMMENTS 

FLEXIBLE WING ON SAILPLANE 5 MAKES IT WORSE 
LIGHT, MAYBE TOO MUCH SO. 

Bl!k%B~T 
-ELEVATOR FORCE HARMONY-EXCELLENT 

TOOK ATTENTION EFFORT TO COORDINATE 
OVERBALANCES AT 3/4 DEFLECTION 
ND VARIATION 08 ERV D, ADEQUAT THROUGHOUT. 
ABOUT l 349RAD/S C A SPEEDS CHECKED 2 F 
x&;R4;E’A; .304RAD/SEC, BOKTS .524RAD/SEC 

PITCHES NOSE DOWN MODERATELY 
PLE SANTv 
wHE f! 

AiTHOUGH FORCE REVERSAL OCCURS. 
WINGS ARE LEVEL D. 

RUDDER RETURNS To NEUTPAL 

POSITIVE AT 60 IA’S, F ULL RUDCER DEFLECTION WTLL RESULT IN RUDDER 
LOCK; ALSO A LOSS OF AIRSPEED. 
RUDDER FORCE LIGHTENED BUT NEVER ZERO OR REVERSED. 
BUFFETlOVERBALANCE IN RUDDER IN BOTH DIRECTIONS,PITCH DOWN WITH SnLIP 
LESS RUDD R REQUIRED THAN SAILPLANE 2 
AVERAGE Ah’ERSE YAW 

a% 
ATTENTIO To RUDD R 
pRONOUNCi!D. HAVE ?O MODULATE RUDDER TO COORDINATE, 

t4zjogp BUM 
8 

t#D%? 
3 EM 
z ND STICK* SMALL GRADIENT 

i,FORCE/CGC PLEASANT Iri TURNS. 
TAIL BUFFET WITH AIR BRAKE 

i:“t”t’hA HAND I G B’JT F LL 
1RDIRiAhOb NO PkOgLiM-AILEWON? 

ABOVE 2G TURNS WILL SELF 
OPEN SIDESLIPS ARE NOT 

SH RT F ATLP AN 1 R 5. 
VE8YEF&C?TVE $ELgW SPALL SPD(3n 

.7 2.8 .6 2.1 l el 

AVER. STD DEV 

2.2 0 
1*8 7 8 8 

.51 

.63 



- 

**a**** ZEROS INDICATE NO RATING BY PlLOT *m**** 
SAILPLANE 4 DATA 

TASK 

32 
33 

35’ 

DESCRIPTION OF TASKS 

01 PILOT OPINION OF LATERAL HANDLING 
1. AILERON FORCE GRADIENT 
21 
30 

RU DER FORCE GRADIENT 
RO L RATE- OVER SPEED RANGE e 

4. SIDESLIP CHARACTERISTICS 

2: !AW DUE TO AILERON 
ASE OF TURN ENTRY 

i: &“8~ $IkLb.785aA0 BANK TURN 
90 EASE OF MAIN. 1*047RAr1 BANK TURN 

1 2 
PILP3 

4 5 6 7 AVER. St0 DEV 

79 AVER. AND STD. DEV. OF SUBTAsKS(EX lt;?,..) .O l o 1.9 .3 2.1 .? 1.5 .7 2.2 rQ 2.2 04 3.1 .6 2.2 .76 
TASK PILOT COM”*ENTS 

PLEASANT 
PLEASANT 
ABOUT 3.5 SEC 

%f!EWA I! Y 
TH FLAPS D ‘JN 

-’ -’ “,IES 
IS ADEQUA% BUT NOT AS GOOD AS THE OTHFR HIGH PERFORMANCE 

)49RAD/SEC 
r 0 FLAP 521A 5SEC AT .209RAD FLAP AT 39IAS. 

I ,‘.A,., -JIAS .lOSHAD LAP .384RAlJ/SECv 
2’ 

IN PITCH IN RIGHT Fltlo SLIP 

To BALANCE AILERON CONTROL 
WING ROCKS AT BUFFET ONSET. 
BECAUSE OF STICK BACK PRESSUR:‘%RKING AGAINST CENTERING SPRING 
IN LAT-DIR MANEUVERS, SOMEE LATERAL MANEUVERS ARE MInLY OBJECTIONqBLF 
STRONGLY POSITIVE DIHEDRAL EFFECT. 
REQD IN TURNS. 

CONSIDERABLE TOP AILERON 



******* ZEROS INDICATE NO RATING BY PILOT ******* 
SAILPLANE 5 DATA 

TASK 
PILOT 

DESCRIPTION OF TASKS 1 2 3 4 5 h 7 AVER. ST0 DEV 

0. PILOT OPINION OF LATERAL HANDLING 
1. AILERON FORCE GRADIENT 
2. 
3. 

RU DER FORCE GRA I NT 
Ro L RATE OVER SBE!iD RANGE e 

4. SIDESLIP CHARACTERISTICS 

%: -kiijED8g %RfdI&&% 

2: li!ED8E &!?Lb.765RAD BANK TURN 
9. EASE OF MAIN. 1*047RAD BANK TURN 

79 AVER. AND STD. DEV. OF SUBTASKS(EX lt2,o.) 1.9 l 3 2.2 .9 1.9 .9 .o .n .o .n 3.4 1.4 2.6 .A 2.4 1.06 

TASK PILOT COMMENTS 

$F+LE TOO HIGH OUTSIDE THE 
SANT* FAIRLY LARGE TOP AILERON REQUIRED. 

: DEADBAND. 

S~~CHEBVSO~~~T.E~S~~~ rw ~N~C&A~~A%%‘O FLAn 
SLOW BUT SURPRISINGLY GOOD. 

kif 
b#RiM 60KT FtAg 0 2 2RAD/S C 

TABLE AI E ON #ofiCES ANE DISPLACEMENTS 
LOCKS-ABOUT 178N PEDAL FORCE REQD TO UNLOCK AT 7@KTS, VFRY ?5(%’ 

Ird SI~ESLIP. 

SIDESLIP ANGLES POSSIBLE, CONTROL OK. 
RUDDER OVERBALANCE AT 3/4 DEFLECTION 
LARGE AILERON AND RUDDER INPUTS REQD. 
RUDDER SUFFICIENT To BALANCE 
A@OllT THF F&MF AC ‘GAlI PI ANF S 

IblB~;eN~LXR’d~D-~Ii~.~~~~~~ iT THERMALLING SPEEDS. 

j!iND SPAN OF SHIP WERE TAKEN INTO CONSIDERATInN THE 2 RATINGS 
i~uil?l-bt 0tTTE.K 

%dPgib#k& 888 ~B~~‘BbbXE~pRG~~oSE~‘~~~Es ALMOST SIDEWAYS. 
FOR E REVERSES IRECTION. 
BdETlNG IS EXBERIENCED THAN IN MOST OTHER SHIPS 

STILL GOOD CONTROL Is MAINTAINED A%“?:5S 
FAIRLY WIDE 

D AD AND N A ION OF R DDER PEDAL OBSERVED. OF 
R DO R DE LEC ix P FT 

S Di?EN REMOVA 
ON EXCITiiD A WELL-DAMPED OSCILLAyTON OF THE k USELAGE 

WHEN FLYING IN SCnnTu fiTD- 
VERY STABLE IN TI j%;“V%i‘LITTLE TOP AILERON REQuIRE~J 



***it*** ZEROS INDICATE NO RATING FIY PILOT ******* 
SAILPLANE 6 DATA 

PILO 
TASK DESCRIPTION OF TASKS 1 2 3 4 5 6 7 AVER. STD o&J 

0. PILOT OPIhION OF LATERAL HANDLI~IG 
1. 
2. RIJDOL AILER#IJ FORCE GRADIENT 

FORCE GRADIENT 

4. 3. ROLL SIDESLIP RATE CHARACTERISTICS OVER SPEEG RANGF 

.oo .PU 2.no 2.0ao 
l oo 
.oo 
000 -00 

000 
l oo 2:n”o” 
.oo 3.00 
l oo 
000 

2.00 
2.00 ::g 2% 

2.50 S*flO 
3.00 5.aa 

79 AVER. AND STD. DEV. OF SURTASKS(EX 1*2,..) .O 00 2.4 .5 1.9 .6 2.4 .5 2.6 .U 3.2 1.2 2.1 .6 2.4 

TASK PILOT COMuENTS 

F E S BETTER THAN PITCH STICK GRADIENT 

&“HE*VY 

?I 8R RUDDER FORCE TO COORDINATE .P - 
VTRIM 521AS .314RAD/SEC , VTRIM 78IAS .454RAD/SEC 
SLIGHT PITCH/ROLL COOPLING-ALSO RUDDER A LITTLE brEAK 
LOWER SINK RATE THAN OTHERS 
1OUEG bANK uITH FULL RUDDER FOR CONSTANT HEAOING SLIP--NO RUOOER 
LOCK. LOSE AIRSPEED AFTER APPROX. .349RAD YAW 
SLIGHT PITCH DOWN WITH SIDESLIP. 
DIHEDRAL EFFECT AT 521 S, 

.175RAD BANK FOR FULL RUDDER, SLIGHT 
NEUTRAL AT 7@IAS 

ik 
l.~T~~~DSLO” NEAR e STA L. 

OUT AVERAGE VE .-HY GOOD 
BEC 
NEU RAL LOW AMPLITUDE, LONG PER100 e 

USE OF HEAVY RUDDER FORCES, APPROX 89N IN MAINTAINING TURN 

STICK FORCE/CGC APPROX 9N 
i@SrFFY 88 
SAME-AS ;705RAD BANK 

~~E~rL~RSC~IE~~TAR~B~‘S~~~L 
EXCELLENT LATERAL-DIRECTIONAL CHARACTERISTICS MIXEU SOMEWHAT RI 

B~~~E~BN&aO~S?BBTREo~~~~~~p~C~E* TO UNHARMONIOUS FOPCE (ONLY ABOUT P”N 
BUT SEEMS HIGH RELATIVE TO STICK) 
45 AND 60DEG- BANK LESS THAN EASY TO CONTROL, RUT STTCK FORCE/CCC 

@FEflNG FR&UEN#LY 
IGHT R SULT NC IN OVERCONTROLLING ELEVATOR AND GETTING STALL 

VERY GOOD- RUDDER CO?)RDINATION REQD WOULD NOT RF ACCEPTARLE TN A 
POWERED AIRPLANE, BUT AS SAILPLANES GO.... 

.ooo 

.oao 

.373 

:Z% 
,748 
.500 
,943 

f :FB? 

.81 



******* ZEROS INDICATE No RATING RY PILOT ******* SAILPLANF 1 nATA 

TASK DESCRIPTION OF TASKS 1 2 PILO 3 4 5 6 7 AVER. ST0 OEV 

E. PILOT OPIN OF PLANE STALLSPIN CHAR 
1. RUDDERvAILERON EFFECT DUR. STALL 
2. STALL WARNING 
7 AGGRAVATED STALL-TENG TO SPIN 
$: STICK FORCE GRADIENT 
5. STALL RECOVERY, ALTITUDE LOSS 

$f~!L%!kE?~RN AT Low SPEED i: 

1.50 1.00 .PO .oo 2.00 .na 1.875 .74n 
1.nu $*88 
3.nu $*I% 5 

*no *no 
,535 
9495 2:ou 

‘:81 
p:oo 

:no 2.00 

1:oo 
:*npi 
1:po 

2.00 
yo; 

':%I 
$ .4 1 

3.00 
1% J:% 

$8 
a829 

1.nu 2% 2mOlJ . . h! 00 00 

80 AVER. AND STD* DEV* OF SuBTASKS(EX 1~2~*.) 1.3 l s 2.1 1.1 1.4 .s 1.5 .p 2*@ .a 2.3 .5 1.8 .7 1.8 .76 

TASK PILOT COMMENTS 

RUDDER EFFECTIVE, AILERONS INEFFECTIVE. RUDDER WILL NOT PICK UP 
E# g:+k ARREST FURTHER DROP 

B&ET OCCURRED APPROX l/2 KT ABOVE STALL 
THERE Is A DEFINITE TENDENCY TO FALL OFF TO ONE SIUE 
VEHY SLOW WING DROP OFF, BUT EASILY RECOVERAPLE RY RELEASING STICK 
tQ:ELLENT 

$%Y LITTLE- _ _~ 
PRESSURE LESS IHAN 15M. 
MODERATE ENTRY RATE 
$h.BVJ, PL NTY 

IPWIAI i R E 
OF TIME TO CATCH IT 

2 

COVERY 
.IGHTLY NEUTRAL ELEVATOR, SLIGHTLY OPPOSITE RIJDDER 
I AGGKEVATED STALL-SPIN ENTRY 

PP f! 
D TO XCELLENT LACK OF S 

IS P OBALLY Rh.PoNsIBLE b 
IPPERI- 
OR GOnu 

gCLfH4”; 
LOW LTITuD - SAFE 1 

CONFIDENCE IN SHIP TO WORK WEAK LIFT AT 

LIGHf UUFFE? AT J&AS, STALL AT 32IAStlCGC) 
CONTROLSv AIRP AN 
AND AIRPLANE S AR S FLYING A AIN. t F 

. TURKING STALL, CROSSFU 
PRACTICAL YY RECOVERS BY TTSELFI NO5 

k EXCELLENT CHARACTERIS 5 
FALLS THpU 

ICS-VERY SAFF 



- 

******* ZEROS INDICATE NO RATING BY PILOT ****a** 
SAILPLANE 2 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILOJT 

u 5 6 7 AVER. ST0 DEV 

t= :*8x 
.f!O 

l.?O 
.oo 5*on 1.600 

. 

X3 x 
‘5% 

PbS! 
2:714 :‘% 

:‘% 
&no 

6:OU 
E*i"o;: 

I:726 

:oo 1:n"; 1:66-t 
,756 
,745 

000 .no 
1.00 l.PU 3% 

?*~~8 ‘2% 
4*@0 1:e57 1.125 

80 AVER, AND STD. DEV* OF SUBTASKS(EX 1~2~..) 1.0 00 1.0 00 2.2 .4 1.5 .P 2.5 .5 4.3 1.0 1.6 1.~ 2.1 1.27 
TASK PILOT COMMENTS 

3 
77 

C&&~~T~TA&jER;~D~~ POOR p !ILEpON FAFRLY GOOD 
IS IN HE ORM 0 CHANGING NOISF CHARACTFR. 

NO BUFFET WARNING-DIRECTIONAL STABILITY APPARENTLY DETERYATES) 
WANDERS IN YAW 
N NE FOUN 
A 8 f3 OUT AVE AGE 

@P@J&&'JN FAIRLY MILD 
JUST RELAX AFT STICK FORCE 
NO PROBLEM 
PRIOR TO STALL THERE IS A T NDENCY 
EASY STALL RECOVERY FROM EI f 

OF ROLL OSCXLLATIONS. 

FSW 2 f 

HER 
Y 

TURN DIRECTICN. 
LIGHT PR -STALL WARNING AND SUDDEN BREAK MAKE SHIP UNDESIRA"LE 

E TENSIVE HERMAL SOARING FOR A LOW TIME PILOT 
VERY DOCILE STALLS, TURNING AN@ 1 CGC STICK CAN RE HELD FULL AFT 

D A 
fp HE’% 

PLANE CAN BE REVERSED IN RANK--CAN BE FLOI~N IYDEFINITELY 



******* ZEROS INDICATE No RATING BY PILOT ****M* 
SAILPLANE 3 DATA 

TASK 
PILO 

DESCRIPTION OF TASKS 1 2 3 4 5 6 7 AvER.STDOEV 

E. PILOT OPIlv OF PLANE STALLSPIN&;CT 
1. RuDDERqAILERoN E FECT DUR. 

GO AVER. AND STD. DE!/* OF SuBTASKS(EX I,2@**) 1.8 l 7 1.e .U 2.6 .5 2.4 .s 2.2 .4 3.1 .6 1.5 l,n 2.2 083 

TASK PILOT COMVENTS 

- 



**a**** ZEROS INDICATE NO RATING BY PILOT ******* 

TASK DESCRIPTION OF TASKS 

SAILPLANE 4 OATA 

PILOT 
1 2 3 u 5 6 7 AVER. ST0 OEV 

E’~~lk~XD~~?~I~~Rg~A~~F~~~L~~~?NS~~~~ 

5: AGGRAVATED SFALL-TEND TO SPIN 
STALL WARNIN 

IC FORC GRADIENT 
%: z$ALt RECObERY, ALTITUDE LOSS 
6. SPIN ENTRY 
7. SPIN RECOVERY 
0. STALL FROM TURN AT LOM SPEED 

GO AVER. AND STD. DEV. OF SuBTASKS(EK 1*2*..) .O l @ 1.7 .R 2.2 .4 1.7 .5 2.2 .4 2.7 97 3.2 .R 2-3 

TASK PILOT COMMENTS 

OPOP 

GOOG 
NO OBJECTIONASLE CHARACTERISTICS 
WING DROP FOLLOWING ABUSED STALL IS UNCONTROLLIBLE AMO IS FOLLOWEO 
BY AUTOROTATIVE TENDENCY. 

.89 



******* ZEROS INDICATE NO RATING BY PILOT ******* 
SAILPLANF 5 rATA 

PILOT 
1 2 3 LI 5 6 7 AVER. STD OEV 

2.00 .nu .OO 3.00 l.no 2.200 ,748 

:-‘8X 
.no .no I.00 2.000 ,632 

. .nu .no $*X8 4.no .98n 
g&g $8 $8 

4:no 1.00 
3.00 3.00 

E:fii 
:08X 

2.00 $:I: 
.?O .oo 3.00 IDno 1:ano .748 

:X8 
.*0 

$:i$ :% 
:88 2:% %8 

,707 

1.00 .oo 2.00 1.00 15% 

1.7 .5 2.6 .9 2.0 .a l n .o .o .tY 2.6 .7 1.7 1.2 2.1 .85 

DESCRIPTION OF TASKS TASK 

42 E, PILOT OPIN OF PLANE STALLSPIN&;:; 
1. RuDDER,AILERON EFFECT OUR. 

2: 2. STALL WARNING 
3. AGGRAVATED STALL-TENG TO SPIN 

3 4. STICK FORCE GRADIENT 
47 5. STALL RECOVERY, ALTITUDE LOSS 

6. SPIN ENTRY 
7. SPIIU RECOVERY 
0. STALL FROM TURN AT LOW SPEED 

80 AVER. AND STD. DEV. OF SUBTASKS~EX 1~2~g.) 

TASK PILOT COMMENTS 

$2 
OK UNTIL NEARLY FULL AFT STICK REACHED 
BUFFET PROGRESSIVE WITH AFT STICK MOVEMENT 

t:: ~~~~L~“%+“~ ANDING FLAPS-VERY LIGHT BUFFET JUST BEFORE STALL 

z5 
LARGE LONGITUDINAL STICK MOTIONS REQD NEAR STALL. AT STICK POSITlON 

25 

WI&IN SCM OF AFT STOP, SHIP kILL ENTER SPIN. 

z 
ABUSED STALL RESULTS IN EVENTUAL k!ING DROP BUT NO INCIPIENT SPIN 

2 
LIGHT 
GOOD BUT NOT IN TURNS 

47 2 

t 

ti i: 
SLOW INCIPIENT SPIN OUICKLY STOPPED SINCE AILERON HEMAINS EFFECTIVE 
BEYOND THE STALL 

2 
OK \rITH STICK RELEASED, NOT INSTANT RECOVERYr PUT FAIRLY PROMPT 

2 !$$s:~:%BLE LOSS OF STICK FORCE GRADIENT UNDER CGc. 

28 3 ivLD ND5 TO JUST PICK UP SPEED AND FLY CUT 

2 : 
NO TENUENCY TO FALL OFF TO EITHER SIDE AFTER STALL* STALL wKRNINC- 

3 

Is IN THE FORM OFNINC~E$.41NGT$IL S;AKE. OVFRI\LL IMPRESSION OF 

~~geOg~~l~~:g9~T~~~ $0&E ~F%%%kS THROUGH STALL--EXCELLENT 



**a**** ZEROS INDICATE No RATING 3Y PILOT ******* 
SAILPLANF 6 nATA 

TASK DESCRIPTION OF TASKS 1 

3 900 
000 

28 
000 

2% 

50 :88 

80 AVER- AND STD. DEV. OF SUBTAsKS(EX 1,2@..) .o l o 

TASK PILOT COMMENTS 

PILOT 2 3 cr 5 6 7 AVER. STD OEV 

.OU 
5.00 
&:88 

::g 
.no .oo 

2.00 f?88 * w 
$:88 u.00 l:oo 

:*::z 23533 Pf23 1:247 
4.000 1.155 

p0; 
3:80 

.nu 
5.00 288 2.nU 2.00 9.00 

3.9 l.R 2.4 .5 2.5 *R 2.2 .4 5.9 1.6 2.9 1.S 3.3 1.75 

WEAK JUST ABOVE STALL-INEFFECTIVE AFTER STALL .- 
g%FL WARNING CONSISTED OF AIRFRAME PUFFET THAT RECA’flF APPARENT 
9-1GKTS ABOVE STALL. IF THERMALLING IS CONDUCTED CO%TANTLY IN 
STALL BUFFET THEN THE PILOT WILL IGNCRE THE STALL BUFFET. N”RMAL 
$T;LL GUFFET SHOULD NOT OCCUR ABOVE THERMAL SPEE’I. 

5 C T NDS To ROLL LEFT AND NOSE PITCHES DOWN AT THE STALL. 
REC Vt%Y IS GOOD 
A 

LEFP WING OROPS,*TENOENCY TO SPIN 

&JRTHEH fo THE LEPT FROM A LEFT TURN (FEET OP! THF FLOOR, CROSS-. 
AILPLAN WANTS T G COVER THE TOPS FROM A RIGHT TURN AND DIG IN 

CONTROLLED STALLS) 



******* ZEROS INDICATE NO RATING RI PILOT ******* 
SAILPLANE 1 DATA 

TASK PILOT 
DESCRIPTION OF TASKS 1 2 3 u 5 6 7 AVER. STD OEV 

51 
3 

F. PILOT OPIN. OF PLANE LANDING CHAR. 1.50 

928 

h: ii?@ f&@%O, 

3 

$: %!?*O LAND. AT INTENDED SPOT 
DNTROL,AIRB. EASE OF MOD. 

2: @jF;R$j[ ;8;:$~L;o#j~T~T TOUCH. 
::I! 8 

81 AVER. AND STD. OEV. OF suBTASKS(EX 1*2**r) 1.3 l 5 l.A 1.1 1.3 .7 1.3 .7 2.0 .n 2.0 .7 2.0 06 1.8 .86 

TASK PILOT COMMENTS 

VISIBILITY DOWN AND AFT RESTRICTED BY FUSELAGE AND WING 
4GKTS V-TRIM--SLIGHT NOSE UP TRIM CHANGE WITH SPOILER DEPLOYMENT. 
MOM NTARY 4KT DECAY STICK-FREE, THEN INCREASE To ABO’IT 45KTS-VERY GO 
AIR RAKES SUCK OPEN E 
OUTSTANDING GROUND MANEUVERABILITY 

km i 
ASY 
HE NO E VI IB L!!bLWEAK. 

Tg LAN! ‘1 
SPOILERS COULD GE MORE POWERFUL. 

TAIL SKID RESTRICTS GROUND STEERING, 

TASK DESCRIPTION OF TASKS 1 2 PILOJ ll 5 6 7 AVER. STD OEV 
51 

53 

f i 

SAILPLANE 2 DATA 

F. PILOT OPIN. OF PLANE LANDING CHAR. 2.00 
le PILOT VISIBILITY 

GLIDE SLOPE CONTROL 

1.00 
2+ 
Z: EAX!!2*0 P 

oNTROL,AIRB 
LAND. AT IaT~$$D”~Po”?’ 

2% 
3.00 

2: psj$RgE ~Q~~~L;~~:~~~AT ~oucti. h:o”o” 

.oo 
1.00 

K*88 
2:oo 
2.00 3.00 

5.00 
3.00 

2.750 1,299 
1.429 ,728 

3:$B 
.926 
,990 

2.571 
2*no 2*00 22:5”7”: :E 

,728 
81 AVER. AND STD. DEV. OF SUGTASKS(EX 1,2r..) 2.2 l 9 2.0 06 2.3 .5 2.7 00 2.0 16 4.2 .7 2.2 .7 2.5 1.01 

TASK PILOT COMMENTS 

ii? Ao&~#%!FP~E DIVE RRAKES 
! FqBCE.,GfjADIENT RESULTS IN OVERCONTRoL. 

T FURTHER EXTENSION WHICH I PREFER To HOLDING WITH 

%#RAKEs COULD GE MORE EFFECTIVE 

Lpkif GOOD 
ITUDINAL OK -DIRECT WIND EFFECT 

;$~Yl&O?,,F~RC~ GRADIENT AND SHORT CONTROL STICK RESULTED IN OVERCB’TRL. 
a. I’ na AN 5 

:y FOR ADEQUATE MANEUVERING. 
’ --- E EFF RT 

KE EF ECTIVENESS. P 

AEY#IWCY~~~~‘~ 
6, SOME CONCENTRATION 

E BE% THAN AVERAGE. ND TENDENCY TO Gc 

!V~‘%tnRE~‘%K. USE OF DRAG CHUTE NOT INCLUDED IN TEST EV4LUATION. 
buCHOOWN CAN GE ACHIEVED GUT ONLY THRU USE OF EXCESSIVE SPEED. 



f*****+ ZEROS.INOICATE NO RATING BY PILOT *****a* 
SAILPLANE 3 DATA 

TASK DESCRIPTION OF TASKS 1 2 p1Ln3 u 5 6 7 AVER. ST0 DEV 

$2 F. 1. PILOT PILOT oPIN* VISI@ILITY OF PLANE LANDING CHAR. 288 3.00 
::88 

3.00 
::$I 

l.FO .llO 2% ‘:g! 
ii 000 

3.00 1.00 3.200 1.4 9 
2. GLIuE SLOPE CONTROL 

3”::: 
2.PO 2.5 s 1 

3. AIRS. CONTROL#AIRB. EASE OF MOD. 
;:ij”o $:8”0 

4.00 3% DO0 $*% 
4. EASE OF LAND. AT INTENDED SPOT 2:oo 3 -00 2100 kG3 

29 
5. EASE OF CONTROL. SINK AT TOUCH. 
6. CONTROL DUPING ROLLOUT gg: $:88 

El,” 

3:po , e.G 2:s: * $*8X 
2.429 
4.000 

61 AVER. AND STD. OEV. OF SUBTASKS(EX 1,2,..) 2.7 -5 2.6 

TASK PILOT COMPENTS 

.A 2.5 1.r) 2.5 1.F 3.4 2.7 2.8 .7 2.3 .9 2.7 

.4 0 

.4 s 8 
,495 

:3% 

2:% 

I.33 

PRIOR TO FLARE. 

EXCELLENT 
AIR BRAKES A LITTLE WEAK 
VERY LG’U FORCE GRADIENT RESULTS IN SOME PORPOSING 
LIGHT SUCK-OPEN FORCES 
VERY GOOD CONTROL, 6:JT FAST 
AIR BRAKE HAS A TENDENCY 

2 
/4 EXTENDED POSITION. 

, AFTER BEING ?INLOcKEO TO FLOAT TO APPROX. 
I F EL TH AIR BRAKE SHO’ILU HAVE THE 

APABILITY OF RAPID r”lOVEMEN fr 5 BUT 
THE SELECTED POSITIOv. 

HE AIR BRAKE SHOULD REMAIN IN 

%f”% E&Y A8 SOME 
P TCHO UN WITH SPOILER EXTENSION AT 55 L(TS. 

AIR BRAKES COULD BE MORE EFFECTIVE 
EASY TO CONTROL IN PITCH IN TURBULENCE 

22 P 
$5 

$i?l% LOW FORCE GRADIENT RESUWTS IN SOME VERTICAL OSCILLATION DURING 
THE FLARE. 
RUuDER FAIR--AILERONS FAIR e-c... 

HOw&EH, ? 
%Xk CON ROL A KwARD TO APPLY w THOU TAKING H NO 

ULL t( 1 IKE APPLICATION RESULJED IN ~NLO MI@8”&g%ZL~S~&~ 
LOST CONTROL DURING ONE OF LANDINGS. 
MINIMUM RUDDER AND TAILSKID FOR DIRECTIONAL CONTROL. A STEERABLE 
TAIL WHEEL WOULD HELP. 
2#3,4#5 COULD BE IMPROVED 
FAIR CROSSWIND CAPABILITY 

WITH MORE POWERFUL DIVE BRAKE 

@X[L;N~A&~8 ,Mf@ q8fD LANDING. TOUCHES DOWN 4T HIGHER SPEEDS 

LIMITED.YAW CONTROL ON ROLLOUT. 



******* zFROS INOICATE No RATING Ay PILOT ******* SAILPLANF 4 nATA 

TASK DESCRIPTION OF TASKS 
PILO 

1 2 3 cl 5 h 7 AVER. ST0 DEV 

F. PILOT OPIN. OF PLANE LANDING CHAR. 
1. PILOT VISIPILITY 
2. GLIDE SLOPE CONTROL 
3. AIRS. CONTROL,AIRB. EASE OF MOU. 
4. EASE OF LAND. AT INTENDED SPOT 
5. EASE OF CONTROL. SINK AT TOUCtio 
6. CONTROL DURING ROLLOUT 

81 AVER. AND STD. DEV. OF SUBTASKS(EX 1~20*.) 4 .O l n 2.5 1.3 2.3 .5 2.5 1.3 3.3 1.1 2.7 .9 3.0 1.3 2.7 1.14 

TASK PILOT COMMENTS 

2 !3mm!T FLARE THEN FLOATS IF SPEED IS TOO HIGH 

i: 
EXCELLENT 
SELECTION OF FLAPS FOR DRAG RESULTS IN LARGE PITCH ANGLES 
HAHO TO MODULATE FLAPS, HANDLE UNHANDY 
NOT TRIED AT LOW SPEEDS; IT NOULD RE OAJECTIONA@LE 
AIR BRAKECFLAPS) REQUIRE CONSTANT FOPCE AND EFFORT To SELECT AND 

% :: 
MAINTAIN DESIRED POSITION. GECAUSE OF HANDLE LOCATION AND TPAVEL 
DIFFICULT TO OBTAIN MAX. FLAP TRAVEL. FORCES VERY HIGH AT MfiX* 

4 

$ 
L REQUIRED AT FLARE ENTRY POINT IF DROP-IN OR 

81 LONG FLOAT ARE TO BE AVOIDED 

8: 3 
INSUFFICIENT PRACTICE FOR 
F EL THAT IT S OK 

OEJ CTIVE EVALULATION OF THE FLAP SYSTEM 

8 2 LARGE FORCE !! k 
Tk AIR BRAK F APSf 

F N MOST SI UATIONS 

UT IT WHEFE I WAN? k!O M~PN~f~ApYb~TE*I~*F~D~~~~~, 
IS V RY DIFF C LT 

x: z 
THE AIRPLANE ATTITUDE CHANGES DRASTICALLY TO WHERE I AM UNCERTAIN 

2 



**a**** ZEROS INDICATE No RATING BY PILOT **+ak*** SAILPLANE 5 OATA 

TASK DESCRIPTION OF TASKS 
PILOT 

1 2 3 4 

FO PILOT oPIN* OF PLANE LANDING CHAR. 
11 PILOT VISIRILITY 

2: E&%R~~ ti8t#$iL~&&hAT To"CH* 
81 AVER. AND STD. DEV. OF SUBTASKS(EX lt2,..1 2.2 04 2.7 .9 2.5 1.0 .o .cI 

TASK PILOT COMMENTS 

EXCELLENT 
COULD USE A LITTLE MORE AIR BRhKE 
(?j=$E&‘NT 

DRAG CHUTE NOT INCLUDED IN EVALUATION 
SLIGHT PITCH DOWN WITH SPEED BRAKE EXTENSION-G’JOQ 
GOOD EXCEPT SOME SUCK-OPEN FORCE ABOVE 65KTS. 

F 
ASY BUT ROLLS FOR A LONG TIYE 
LEXIBLE WING FOOLS PILOT, MUST FLY SMOOTHLY 

L;;;RAL CONTROL VERY SLOW UNLESS FLAPS RAfSED DURING SOLLOUT. RU”OE” 

r5 
uRrrjG RT#$EJ+;D CAPABILITY LIMITED. DON T LIKE TO PUT tIP FLAPS 

so so 
LATERAL CONTROL FORCES INCREASED--UNEVEN FORCE GR4DIFNT 
LONG ROLLOUT, COULD USE MORE BRAKING ACTION. COFlTIN1~01lS PILOT ACTIOL’ 

c”F;8~S~P~DSE~~X~~~;T~~~~~~~~~~LL~~~~~~?’~~o~ApL~ 1.5KT. VECTOR MA%. 
A STEERABLE TAILWHEEL WOULD HELP. 
M RGINAL YAW CONTROL ON GROU”IDI FLAPS MUST BE RAISED AFTFR T@UCHDnCN. 
&:ASL;NDING WAS CONDUCTED WITH WIND ABOUT 5KTS STRAIGHT DOWY THE 

MY RATING WOULD LIKELY BE WPRSETHIGHER) IN A CROSSWIND. 

SAILPLANE 6 DATA 

TASK DESCRIPTION OF TASKS 1 ? 
ML03 II 

F* PILOT oPIN. OF PLANE LANDING CH4R. 
1. PILOT VISIBILITY 
2. GLIDE SLOPE CONTROL 
3. AIRS. CONTROLtAJRB. EASE OF MOD. 
4. EASE OF LAND. A! INTENDED SPOT 
5. EASE OF CONTROL* SINK AT TOUCH. 
61 CONTROL DURING ROLLOuT 

81 AVER- AND STD. DEV. OF SURTASKS(EX 1,2,..) .O l CI 1.6 .5 1.7 .7 1.0 .p 

TASK PILOT COMMENTS 

EXCELLENT 
GOOD-DUE TO DIVE BRAKE EFFECTIVENESS IT IS EASY TO MAKE DIFFICULT I Ahlr\Tr,6 

EXTENSION(GOOD CHPRACTERISTICI 

!AR IF MORE FHAN ABOUT 1 4 A R B A E USE 
IR BRAKES SU K OPEN--MOD RAT FORC TO C OSE. TENDENCY TO LAND 

5 i 
SHIP HAS VERY GOOD LANDING CHARAC ERISTICS. LARGE SINK RATES REQII 
DEFINITE PILOT ATTENTION 

gA b. 

VERY GOOD EXCEPT AIRPLANE IS NOT FORGIVING OF LETTING AIRSPEED 
DECAY BELOW 17IAS ON FINAL APPRO4CH 

‘IRS 

5 6 7 AVER. STD DEV 

00 l rl 2.7 1.5 2.7 .a 2.5 1.02 

AVER. ST0 DEV 

2.333 ,471 

pi 
.OllO 
,745 

1:5no 
.Blll~ 

:*:s: 

.50(1 

.4no 
. . .471 

1-O .n 1.5 .5 1.7 .7 1.4 .60 



**a**** ZEROS INDICATE NO RATING RY PILOT *a***** 

TASK DESCRIPTION OF TASKS 

SAILPLANE 1 nATA 

1 2 PILO 4 5 6 7 AVER. STD CJCV 

zt 

f H 

III. FLIGHT CHARACTERISTICS IN CONVECTION 
A* PILOT OPINION OF TOW 

1. EA$$ OF MAINTAINING POSITION 
2. RE ONSE TO VERTICAL CURRENTS 
3* RELEASE 

1.00 .PO .I?0 1,ono .ono 
1.00 

1.00 
.PU ::FI: .76Q 

k88 .“O 1.no 
;::“o $0 1:;: 

:E 5 
2.00 .400 

82 AVER. AND STD. DEV. OF SUETASKS(EX 1,2,*.) 1.0 *I7 1.5 .5 1.3 .5 .o .O 2.7 .5 1.7 .5 1.7 .5 1.6 .68 

TASK PILOT COMMENTS 

~BT~rF~S~CleS:LZASL~~~~~~~~C~~ DUE TO PRESENCE OF VERTICAL CURRENTS 
HAD TO USE SLIGHT FORWARD STICK FORCE DURING TOW--TRTM NOT AOEQUATE 
FORCE WAS VERY LOW HOWEVER 

SAILPLANE 2 DATA 

TASK 
PILOT 

DESCRIPTION OF TASKS 1 2 3 ,I 5 6 7 AVER. STD OEV 

III. FLI HT HARACTERISTICS IN CONVECTION 

A’,~l~gfEoaN~~~NP:I~~~G POSITION 
:*% % 

.OO 

l:oo 2% 
Z:88 

.no 

.n0 X! 
.7 7 

s 

2: RESPONSE TO VERTICAL CURRENTS 
“:% 

3.00 .n0 3:oo :853 

ti 3. RELEASE :‘81 . 23::: 
.n0 ,500 
.OU ‘:%I 2.00 .433 

82 AVER. AND STO. DEV. OF SUBTASKS(EX 1*2,..) 1.3 15 2.5 .J 2.7 .S .O .n 2.5 .5 2.0 .o 3.0 .A 2m3 .77 

TASK PILOT COMMENTS 

GOT TO STAY WITH IT, DIRECTIONAL MOST OBVIOUS 

RIDE IN TUREULENCE IS CAUSED GY WING FLFX 
I WOULD RATE THE SAILPLANE ABOUT THE SAME HERE As IN SMOOTH AIR. 

SAILPLANE 3 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILO 

3 Q 5 6 7 AVER. STD DEV 

58 
3 

III. FLIGHT CHARACTERISTICS IN CONVECTION 
A. PILOT OPINION OF TOW 

3 

1. EASE OF MAINTAINING POSITION 
2. RESPONSE TO VERTICAL CURRENTS 
3. RELEASE 

82 AVER. AND STD. DEV. OF SUBTASKS(EX lt2re.1 2.0 -8 3.5 r5 2.3 .5 .O .O 2.7 .=I 2.0 .n 2.7 .5 2.5 .70 

TASK PILOT COMMENTS 

3.00 .llO 

gig 
.n0 3% 

.99Q 

.607 
.OO 

“:$I! 
.OU 8% 

.500 

.687 
.?O 2:oo ,632 

MODERATE CONTROL ACTIVITY REQO, 
NO PROBLEMS 
SOME TENDENCY OF NOSE TO PORPOISE. 
TEN 

3 :: 

%I!6 

t&lE# PITCH WHEN ENCOUNTERING TURBULENCE 

SOME STICK INSTABILITY IN TURBULENCE 
HIGH WORKLOAD IN RUDDERS AND AILERONS 



*:****** ZEROS INDICATE No RATING BY PILOT ******* 

TASK DESCRIPTION OF TASKS 

9: III* FLIGHT 
F 

HARACTERISTICS IN CONVECTION 
A* PILO OPINION OF TOW 

3 
1. EASE OF MAINTAINING POSITION 
2. RESPONSE TO VERTICAL CURRENTS 

62 3. RELEASE 

82 AVER. AND STY. DEV. OF SUGTASKS(EX 1~2p..J 

TASK PILOT 

NO PROBLEC AT ALL 

w?iy 

SAILPLANE 4 DATA 

1 
PILOT 

2 3 0 5 6 7 AVER. STD DEV 

l oo 2.50 .n0 
000 

f:li 
.no :8X 

l oo .f-0 
:%3 

000 
l oo b’$ 

.no 

.flO 
$I 

.ooo 
l O 0 

. .oo 2.333 l 4 s 1 
.O l (I 2.0 .O 2.3 .5 .O .fl .O .n 2.0 .o 2.0 .n 2.1 .29 

COMMENTS 

tj2 3 NO SIGNIFICANT DIFFERENCE FROM STILL AIR 

SAILPLANF 5 OATA 

TASK DESCRIPTION OF TASKS 1 ? 
PILO; u 5 6 7 AVER. STD DEV 

III. ;kIpHT FHARACTERISTICS IN CONVECTION 
IL0 OPINION OF TOW 

1. EASE OF MAINTAINING POSITION 
2. RESPONSE TO VERTICAL CURRENTS 
3. RELtAsE 

b2 AVER. AND STD. DEV. OF SU~TASKS(EX 1,2p..J 1.7 .5 2.0 .o ,o .n .o .o .(I .O 3.0 .O 3.3 1.2 2.5 999 
TASK PILOT COMMENTS 

59 
: 

CJ;G$; 70KTS, AT BOKTS WORSE THAN IN SMOOTH AIR. MUST FLY WITH STJCK 

: 
CANNOi FLY PITCH BY PRESSURE* MUST FLY BY POSITION- 

13; 2 

0 ROUGH AIR TO MADE 
VA? AND ROLL RAVES MAKE STAYING REHIND TOWPLPNE DIFFTCULT IN ROUGH 

82 
42 T 

~~@4~~S~~~~T10~I~G 15 AN EASY TASK; PITCH xs DIFFICIILT DUE TO 
OVLRCONTR@L TENDENCY 

TASK DESCRIPTION OF TASKS 1 2 PILOJ ” 5 6 7 AVER. STD DEV 

III. ;:I$“’ CHARACTERISTICS IN CONVECTION 
3: Ilm~~;;;;NION OF TOW 
1. EA ,$ OF MAINTAINING POSITION 
2 RE ONSE TO VERTICAL CURRENTS 

82 AVER. AND STD. DEV. OF SUGTASKS(EX 1,2~..) 

TASK PILOT 

SAILPLANE 6 DATA 

moo 
;:g $:88 

.?O 
:Ki 5'88 988 3 

.nno 
l oo .“O ,250 
.oo 
l oo 
000 

e;sJ f:$ ii; ifi 
2:no 2:no 2,nno 

%‘“oi 
2.00 2.0l70 

‘i~%~ 

.ooo 
. . 2.00 Peon0 DO00 

.O *cl 2.0 .o 2.0 .o .o .o .o .n 2.0 .n 2.0 .n 2.0 .oo 
COMMENTS 

NOT EXCESSIVE 

ir@SP@DS~@E~SA@ F OUICKLY DURING PIJLLup, RFQIJIRING PILOT ATTENTION 

7’ 
HIGHER WORKLOAD THAN IN SMOOTH AIR, OF COURSE, 0l!T No UNUSUAL 
CHARACTERISTICS DUE TO TlJREULENCE 



*w***# EROS INDICATE N? RATIM nY PILOT *MM** 
SAILPLANE 1 DATA 

TASK DESCRIPTION OF TASKS 1 3 
PILO 

7 AVER. ST0 DEV 

.PO .oo .ooo 
:*i: 
2:oo 

::$I 
2.00 

p0; 

1:Y!lo 
.nO 

f*sX 
:*13 

.“O 
3:oo 

l:oo 
:*g: 
2:m 

:%S 
1:750 :%3 

1.00 .PO 1.833 .687 
1.00 :::2 $:lo” .eu 2.00 :*::: . E’FIX . 1.90 ,500 

8. PILOT.OPINION OF CIRCLING FLIGHT 
1. LOW5 EED HANgLING 
2. STAL -SPIN SUSCEPTIBILITY e 
3. EASE OF CENTEKING THE?MAL 
4. SPEED CONTROL 

&3 AVER. AND STD. DEV* OF SUBTASKS(EX 1,7,..) 1.3 -4 I.3 .‘I 1.6 .4 .O .n 2.2 .4 I.3 .4 1.7 .4 1.6 .56 

TASK PILOT COMJ’EYTS 

e3 
f 

REST THERMAL MANEUVERING OF 4NY SAILPLANE-PERHAPS DUE To POWERFIJL 

$3 &8%Eg ILERON -- ROLL RESPONSE IN THEPMALS, EASY TO WJSCLF: GLI[?ER 

23 
? 

thit)%?R %J;rffMAkS IE 

8: 

EXCELLENT-VERY LOW WORKLOAD-LITTLE RUDDER ROD 

7 
FOR TRIM COORDINATIOU-EXCELLENT CONTROL HARMONY, BOTH IN FORCES 
AND RESPONES 

SAILPLANE 2 DATA 

TASK DESCRIPTION OF TASKS 1 ? PILO 3 A 5 6 7 AVER. STD DEV 

B. PILOT OPINION OF CIRCLING FLIGHT .fiO .OO ,970 
1. LOWSPEEO HANDLING 

1.50 

2. STALL-SPIN SUSCEPTIBILITY f’88 
.nn E!: .896 

3. EASE OF CENTERING THEQMAL 
CONTROL 

2:oo 
.“U “3% 3:oo 2:333 1.374 
.rlO 

4. sPEt0 1.00 .no 3.00 m 1:725% 

b3 AVER. ANLI STD. DEV. OF SUBTAsKs(EX 1~2t..) 1.5 0s 1.3 .4 2.7 .R .o .n 3.2 .4 2.7 1.5 3.0 .7 2.4 1.11 

TASK PILOT COMMENTS 

AS SOME UNDESIRABLE CHARACTERISTICSr RUFFETING. 
FEELsL PRECARIOUS DUE TO STICK POSITION AFT WITH LOU FORCE AND YAW 

STRING OSCILLATION 

b!f$“; FFICULT THAN OTHEPS 5 -. r._. . . DIFFICULT 
JOER EFFECTIVENESS COULD BE IMPROVED. A, WILL SPIRAL HfiNDS 

AND DIFFICULT TURN COOROINATION 

I DUE To RUDDER AND AILERON ACTIVITY TO KEEP SIDESLIP 
JES IMPRESSION OF LOW DIRECTIONAL STAPILITY. 



a****** ZEROS INDICATE NO RATING 9Y PILOT ***Se** 
SAILPLANE 3 nATA 

TASK DESCRIPTION OF TASKS 1 2 PILO !i 4 5 6 7 AVER. ST0 DEV 

83 
.I?0 .OO e.ooo .ono 
.PO 2.00 
.“O 

22% 
g*x:: 

.“U 2:ono 
:3;; 

2:no 
,577 

.n0 2.333 .471 

83 AVER. AND STD. DEV. OF SuBTASKS(EX 1,2,..) 1.5 l !i 2.0 .rl 2.5 .5 .o .n 2.0 .n 2.2 .4 2.2 .A 2.1 .57 
TASK PILOT COMMENTS 

PLEASANT, ALTHOUGH STICK FORCES ON THE LIGHT SIDF 
NO STALL-SPIN TENDENCY OBSERVE0 WHILE THERMALLING 
COMFORTABLE 
TENDENCY TO PITCH IN TURBULENT THERMALS 
BETTER THAN SAILPLANE 2 
WILL OCCASIONALLY SELF-TIGHTEN DURING STRONG UP-GUSTS. CAN TIGH 
ITSELF INTO STALL IN STRONG GUST 

8 0 6R 
NE F EL IMM D ATELY 
000 ON ROL A MONY A+ 5OKrS BUT POOR AT HIGHER SPEFDS, RUDDER 

T HO E IN THE SHIP 

COORDINATION AND AIRSPEEP CONTROL CREATE FAIRLY HIGH WORKLOAO. 

TTN 

SAILPLANE 4 DATA 

TASK DESCRIPTION OF TASKS 1 2 PILO 4 5 6 7 AVER. STD DEV 

63 .oo .n0 3.00 4.r10 2.875 .74n 
64 

13. PILOT OPINION OF CIRCLING FLIGHT 
1. LOWSPEED HANDLING 

2.50 .OO 
.oo ,829 

2. STALL-SPIN SUSCEPTfBILITY :88 
2* !O 0 .m0 
$:oo .flO 

m 

3. EASE 0 CENTERING HERMAL .PO 
:%! 
.no 2:75n :% 

4. SPEED CONTROL .oo 3.00 .“O .OO 3.250 I.09n 

83 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2,..) .O l o ?.O .n 2.6 .4 .o .n .n .n 3.2 1.1 3.2 .4 2.R .01 

TASK PILOT COMCENTS 

3” 
GOOD 

85 2 

NO UNDESIRABLE CHARACTERISTICS NOTED 
TENDED To OVERCONTROL WITH RUUDER 

is ; 

NOT AS GOOD AS SAILPLANE 1 
I DON’T FIND TRIMMER OBJECTIONABLE. WING-ROCK IS BOTHERSOME 

2 

WHENEVER BUFFET ENCOUNT RED 
QUITE GOOD IN CIRCLING F 

IN GUSTY THERMALS 
LIGHT, THOUGH NOT AS GOOD AS SAILPLANE 1 

$ 
EUU~~SE~A~~~,~Qs~yTBI~~~N~~ ~%I~~~~ ~'H&~,Df$&%~s TENDENrY 
EXCESSIVE TOP AILEkON REQUIRED. 



**w*** ZEROS INDICATE No RATING PY PILOT ******* 
SAILPLANE 5 DATA 

TASK DESCRIPTION OF TASKS 1 2 
PILOJ u 5 6 7 AVER. STD DEV 

8. PILOT OPINION OF CIRCLING FLIGHT z% ;:!$I 1.00 .OO .oo 3*00 2.00 2.300 

1:oo 
$‘8i 

g::1 $8 
.oo 

::f$ f’X8 
f.“m$ :Z% 

.49n 

$‘% . 2:ou 1:“o”o .nfJ .n0 4.00 2*flo 4.00 1:ofl 2. 2.200 l s 50 1.090 .960 

83 AVER. AND STD. DEV. OF SUBTASKS(EX 1,2,*.) 2.0 l 7 2,s .5 1.7 .5 .o *‘I l n .rl 2.7 .P 2.0 1.2 2.2 .B9 

TASK PILOT COMMENTS 

LOW STICK FORCE/CCL RATHER NICE FOR THERMALLING. 

EF 
TTER THAN SMALLER SPAN GLIDERS 

b 
ICK CANNOT BE RELEASED FOR MORE THAN A FEW SECONDS 

IN STEEPLY BANKED CIRCLING FLIGHT, FAIRLY LARGE LONG. STICK 

s 
COULD BE MADE WJ,THOUT ANY CHANGE IN SPEED OR CG[ FORCES. 
(ELASTIC EFFECT.) 
ROLL RATE AND YAW DUE To AILERON MAKE THERMAL CENTERING DIFF 
IN SMALL ROUGH THERMALS. 
VERY STABLE IN BANK ANGLE BUT ATTENTION REQUTRED To CONTROL 

INPUTS 

ICULT 

4IRSPFED. 

SAILPLANE 6 DATA 

TASK DESCRIPTION OF TASKS 1 2 PILO 3 ‘1 5 6 7 AVER. ST0 DEV 

E.l~I~~~s~~:~‘~~N~~I~~RCLING FLIGHT 

2. STALL- PIN SUSCEPTIBILITY 
3. EASE 0 2 CENTERING THERMAL 
4. SPEED CONTROL 

000 .oo 
000 
900 
l oo 

;:$?I 
‘$I: .*0 

.n0 
.oo “,%I 3.00 
.oo 3*no Y% 

000 .“O Gnu 

$3 
.oo .n0 

.@O 2.m 5:333 

l oo .oo .no 
.OO 
.oo 2% . ?ZE . . 2% 1.247 

83 AVER. AND STD. DEV. OF SUBTASKSLEX 1,2,..) .O l O 4.0 .7 .o 00 .o l I, .o .O 6.7 1.9 2.7 04 4.5 2.06 
TASK PILOT COMMENTS 

2 s 
GOOD EXCEPT NEAR STALL 
GOOD, BUFFETING IS ANNOYING 
MODERATE 
&JgAKS OFF INTO INCIPIENT SPIN EASILY 

% SSIVE E PITCH FORCE CHANGE WITH BANK CHANGE 
EXCELLENT, BUT ON HEAVY SIDE 

REQUIRING LOPS OF & g 
HIGH WORKLOA 1 TUR L NCE CAUSES UPSETS IN ALL THREE AXES, 

I K AND RUDDER MOVEMENT 



*w**** ZEROS INDICATE NO RATING BY PILOT ******* 

TASK DESCRIPTION OF TASKS 

C. PILOT OPINION OF CRUISING FLIGHT 
1. EASE OF CONTROLLING AIRSPEED 
2. PULL UP INTO THLRMAL 
3. EASE OF PERF. SECONDARY TASKS 
4. RIDt QUALITY 
5. EASE OF MAIN. STRAIGHT FLIGHT 

84 AVER. AND STD. DEV. OF SUBTASKSLEX 1~29..) 

TASK PILOT 

SAILPLANE 1 DATA 

1 2 PILO 3 II 5 6 7 AVER. STD DEV 

1.0 l o 1.4 .5 1.8 1.2 .o .n 2.0 .O 2.4 .8 1.6 .S 1.7 .79 

COMMENTS 

TO TRIM 
I.C. ABOVE 61KTS. 
TO WATCH IT. 

is’ 2 BELOW 61IA$+-3 ABOVE 61IAS DUE 
UNABLE To RIM TO HIGH SPEEDS, 

2 
3 SPEED BLEEDS OFF QUICKLY. HAVE 

3 

EXCELLENT 
gC#;,;;; SMALL, UNC?MFORTABLE COCKPIT DEGRADES IT 

LARGE ATTITUDE CHANGES WITH AIPSPE D 
64 3 VEHY LOW WORKLOAD. OVERALL , THE BE T FLYING OF ALL SAILPLANES 5 

% 3 
THEY SHOULD ALL FLY THIS WAYC 

SAILPLANE 2 DATA 

TASK DESCRIPTION OF TASKS 1 3 p1Lo3 u 5 6 7 AVER. STD DEV 
C.~;ILOT OPINION OF CRUISING FLIGHT 

b 
ASE OF CONTROLLING AIRSPEED 

2. ULL UP INTO THERMAL 
3. EASE OF PERF. SECONDARY TASKS 
4. RID& QUALITY 
5. EASt OF MAIN. STRAIGHT FLIGHT 

84 AVER. AND STD. DEv. OF SUBTASKSCEX 1~2~..1 

TASK PILOT 

3: 3 
VERY PLEASANT 
DIFFICULT 

%OBROBLEM 
DIRECTIONALLY LOOSE 

1.2 l 4 1.4 .S 2.0 .6 .I! .n 2.8 .U 2.b .a 3.4 w5 282 .96 
COMMENTS 

3 

NOSE WANDERS, BUT NOT SO PS TO DETRACT FROM MISSTON 
BOUNCY BECAUSE OF WIYG FLEXING. 
VERY EASY TO CHANGE SPEEDS. NEGATIVE FLAPS RESULT IN QUICK AIRSPEED 
CHANGES(OUICKER THAN SAILPLANE 5) WITH NO ATTITUDE OP SOIJND CHANGFS. 

i35 
THIS FEATURE MAY MAKE SHIP DIFFICULT FOR TRAMSITIONING. 



*****a* ZEROS INDICATE NO RATING BY PILOT **+**** 

SAILPLANE 3 DATA 

TASK DESCRIPTION OF TASKS 1 3 
PILO 

3 7 AVER. ST0 OEV 
C. PILOT OPINION OF CRUISIYG FLIGHT 

1. EASE 0~ CONTROLLING AIRSPEED 
2. PULL UP INTO THERMAL 
3. EASE OF PEPF. SECONDARY TASKS 

RIDE QUALITY 4. 5. EASt OF MAIN. STRAIGHT FLIGHT 
&4 AVER. AND STD. DEV. OF SUBTASKS(EX 1~2~..) 1.6 05 2.6 1.0 1.3 .4 .O .n 2.8 .7 2.6 .8 2.4 ‘.5 2*2 l 89 

TASK PILOT COMMENTS 

66: 2 
EASY TASK 

Ti : 

;$f$Ep[gA;;;,y TO INTERTHERMAL SPEEDS, I.E. ABOVE 80 KTS. 

3P 2 
% HANDS OFF, OVERCOYTROLS 

;‘1 F3 

MUST HOLD STICK AT ALL TIMES 
PLEASANT TO FLY 

8:: i 

ANY DISTURBANCE IN PITCH REQUIP S 
1,304 TENDENCY TO PITCH IN 5 

IMMEDIATE ATTEI\ITION 
T’JRB LENT AIR-CAN’T RELEASE STICK 

2 i 

WITHOUT DIVERGENCE WHETHER CIRCLING OR STRT AND LEVEL FLIGHT. 
FAIRLY LARGE ATTITUDE CHANGES WITH AIRSPEED CHANGE. 
BETTER IN THIS PHASE OF FLIGHT. 

SAILPLANE 2 TS 

2 
GENERALLY GOOD: POOR CONTROL HARMONY AT HIGHER SPEEDS(SE~SITIVE 
PITCH, SLUGGISH AILERONS). 

85 

TASK DESCRIPTION OF TASKS 

SAILPLANE 4 DATA 

1 2 p1Lo3 4 5 6 7 AVER. ST0 013 
C. PILOT OPINION OF CRUISING FLIGHT 

ASE OF CONTROLL NG 
4: E;\k ;I &Tp THERMAL F 

AIRSPEED 

SECONDARY TASKS 
4: RIDE QI ALITY’ 
5. EASE 0 4 MAIN. STRAIGHT FLIGHT 

84 AVER, ANG STD. DEV, OF sUBTASKS(EX l@%p..I .O l o l.A .4 3.0 .s .O OrI .o .I-’ 2.8 .7 2.2 .4 2.4 .72 
TASK PILOT COMPENTS 

3 WORKING AGAINST SPRING IS ANNOYING 

i 

WORKING AGAINST SPRItiG IS ANNOYING 
OCCASIONAL LACK OF COORDINATION NOTED WHILE WATCHING OTHER GLIDERS 

: 

b$$IER THAN MOST 

f 

MAINLY CONCERNED WITH WORKING AGAINST THE FEEL SPRING 
PULLUP T;NDS TO PITCH Ue TOO H#H. ROL AT TOP OK* RUT IF YO# 
OVERSHOO , UNBANKING MA BE 01 ICULT DtE TO LACK OF TOP AILE ON 

3 
AT SPEEDS BELOW 40 KTS WITH FLAPS AT .314RAD, 
HOLDS HEADING AND SPEED WELL: SECONDARY TASKS CAN 8E ATTENDED To. 



**et*** iEROs IiIDICATE iJr/ RATING 91 PILOT *a***** 
SATLPLANF: 5 VATA 

TASK DESCRIPTION OF TASKS 
PILOT 

1 2 3 II 5 h 7 AVER. STD DEV 

C. PILOT OPINION OF CRUISING FLIGHT 
1. EASE OF CONTROLLING AIRSPEED 
2. PULL UP INTO THERMAL 
3. EAsL OF PERF. SECONDARY TASKS 
4. RIDE QUALITY 
5. EASE OF MAIN. STRAIGHT FLIGHT 

.nU 3.00 3.no 

.PU 5.00 3.on 
,PU 2.nn 
.cu 
*PO 

.QO 

.oo zx 
$*i8 
3:oo ‘%f 

1.00 .flO .OO 3:oo 2.no I.6no .eno 

84 AVER. AND STD. DEV. OF SURTASKSLEX 112,*.) I.2 .4 2.8 1.7 1.2 $4 .o .n .n .n 3.2 1.2 2.R .7 2.2 1.34 

TASK PILOT COMMENTS 

28 2 
AT HIGH CRUISING SPEEDS, UNAtjLE TO TPI'I. POSITIvE EGC GIVES tlOSE UP 

OK 

z 

EXCELLLNT 
EXCELLENT 
CAN’T LET GO OF STICK 

: 
IN TUR61JLENCEp .IN THE APPROACH CONFIGURATION, FULL PTLOT ATTENTIO” 
IS REQUIRED. SLOWER ROLL RATE IS NOTICEABLE, LOT OF WJDDER r\cTIVTTY 

3 
WAS NEEDED IN THIS P!~ASE OF FLIGHT. 

3 

AT 85-90 KTS PENETRATION SPEED, QUIET EXCEPT F?R LIGHT RATTLF IN 
ATTENTION TO AIRSPEED~PITCH) CONTROL LEAVFS LITTLE TIMF FOP 

::%%AHY TASKSI TURBULENCE CAUSES CONTINUAL SY&LL PTTCH UPSFTS. 
7 

SAILPLANF 6 PATA 

TASK DESCRIFTION OF TASKS 1 
PIL”T 

2 3 ,I 5 6 7 AVER. STD DEV 
C. PILOT OPINION OF CRUISI’IG FLIGHT 

3: ph~[ g ggRPh;pGL~IRSP~ED 

3. EASE OF PERF. SECONDARY TASKS 
4. RIDE QUALITY 
5. EASE OF MAIN. STRAIGHT FLIGHT 

000 .f-0 000 1.00 ,471 
:$I 

.flO ;*:i 
I.667 

.PU 
:X8 

5:oo ::if:o” 
,500 

::g 
.I--0 
.CO 

:% ‘:2X! 

2.00 :EiX 
.SflO 

.n0 .433 
84 AVER. AND STD. DEV. OF SURTASKSIEX 1~2~..) .O l o 1.2 .'.I 1.8 .7 .n .n .o .n 2.8 1.2 2.0 .n 1.9 r92 

TASK PILOT COMF’ENTS 

VERY MODERATE IN THIS GLIDER 

: 

AIRSPEED DECREASES VERY PAPI’ILY 
QUICK, EASY BECAUSE QF LARGE STARILITY 
MDA5 SOFT AS GLASS SHIP, NOISY 

SAME GENE AL COMMEIN S AS FOR CIRC NC FLIGHT 
LARGE ATTKTUDE CHANFES WITH AIt?SP[FDo NOISY AT TTVES 
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